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SOUTH PORTALS OF LIBERTY, TUNNEL, PITTSBURGH, EXCAVATION IN BAD ROCK 





Three drifts for east tube, Rip rap protection on hillside above. Heading and drifting completed for west tube. 
The work will be described in a later issue. 
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Len you imagine a better looking cofferdam? 








When Dubois Bennett & Son, Contractors, Schenec- 
tady, N. Y., were awarded the contract for building 
a new pumping station for the American Locomotive 
Company, on the Mohawk River bank, they got a 
report from us recommending a desirable method fo: 
constructing the foundations. 
The arrangement suggested is shown in the line draw- 
ing. The preliminary cage of bracing was con- 
structed, sunk to required depth, additional piers built 
above it, and the whole used first as a guide for com- 
pletely assembling the Lackawanna Steel Sheet Pil- 
ing before driving. After a closure was effected each 
bar was driven a few feet at a time until the required 
elevation was obtained. 

It should be noted that the Lackawanna Steel Sheet 
Piling was second hand in the first place, was not 
injured in this installation and should be good for 


We Also Offer for Better Construction 


Fjcannes 


Concrete Reinforcing Bars 








The Eleannes Bar combines maximum bonding surface, mini- 
mum weight, and uniform strength. The bonding surface is 
15 per cent greater than that of a plain square bar of equal 
nominal size. The cross-sectional area is practically the same 
at all points and the regular surface facilitates fabrication and 


handling. 










This one was 
made from Lacka- 


wanna Steel Sheet 
Piling that had al- 
ready been used on 


another job 


































































































Assumed Extreme-y 
—~ High Water 4 LG 
~~ 7 Py. y 
. 7 oa SSuggested 
2 = £ preliminary 
—— aw excavation 
Fil > 3 
- J 
cNogmhai Water, 5 5 
eer <<; = Se 
-—Level 3 wel i = 
S T .: 
- ‘ } -~ - = 
Fill o | ery k is. @ mo 
JF ta t——Wq 3 | 2 
mer f } 7 
oo 2 ARG — +++} = 7 
a 4 N Outtir 2 of Proposed 1] | [ 3 
Pd oe > te) Fuungetion [I t] 2 
Pal - tr T ri TI om). 
- 2 Ce ee ee ee ee ee ew a i 
a [ Note: - Strut id be spaced | < 
| tv allow driving of timber O_ a) 
Pps Shep) TES Sy - eo i —<— 
“ e Lay ' es He < 
. { ty! \ j j E 
ef} FRE TE ttre tee ty Dae 
- Vy y Tin ber Becting & | - > 
a 11 Wy | Pas iA s ; thy os 4 
e Me terry gh trae et gy g | 
§ |! coat ty fh hs Qf try = | 
s ply 1, be 8° £5 4s 38 ey Z 
inane rate ee 
= 0a Pe Oe se ar ae be US Ot oe oe “ 
s Pee al atas 82 OF be t2 > 
s H ‘ L. om 3 
— : > ite  e2 Pt 9 1 
fiefs il Bi fe of 04 3 ' 
peyt ebay debe . a) 08 94-45 
tte ee yh ede Eee td 
are Pe) ee © Pee Te Vy 
pit i | ! Siete se 
\ ! j ' 
V vv¥dy?¥ yur % V 


many more similar applications. 

liguring upon distribution of cost over a number of 
installations, Lackawanna Steel Sheet Piling was 
easily the most economical safe construction material 
that could have been used. And with our friendly in- 
terest and advice for obtaining the best results, the 
contractor who uses Lackawanna Steel Sheet Piling 
is assured of success from the start. 


lackawanna Steel (ompany 


General Sales Offices and Works . Lackawanna, N. Y. 


ATLANTA CINCINNATI PHILADELPHIA 
BOSTON CLEVELAND ST. LOUIS 
BUFFALO DETROIT SAN FRANCISCO 
CHICAGO NEW YORK 


Licensees for the Manufacture of Lackawanna Steel Sheet Piling: 
For Great Britain and British Colonies in Eastern Hemisphere: Cargo 
Fleet-Iron Co. Ltd., Middlesbrough, England. For France, Italy, 
Spain, French Colonies and Protectorates, Italian Colonies and Spanish 
Colonies in the Eastern Hemisphere: Cie des Forges & Acieries de la 
Marine et d’Homecourt, Paris, France. 


Sole Exporter for Other Countries: Consolidated Steel Corporation, 
165 Broadway, New York. : E 
476- 
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Concrete Lining for Cast [ron Tunnel 





Mixing and transporting concrete. 


Delivered from shafts in pneumatic s 


pipes and in dump cars drawn by locomotives and hoisted above springing 
line. 


The construction of the double track lines of 
the Rapid Transit Subway System extension 
across the East River, from New York to 
Brooklyn,. has involved building about 63,600 
linear feet of single track tunnels including 14,- 
600 feet of the 600th Street-Blackwell’s Island- 
(ueensboro line, 14,200 of the 14th Street-East 
River-Williamsburgh Line, 11,800 feet of the Old 
Slip-Clark Street Line, and 13,400 feet of the 
Whitehall - Montague 
Street line under the | 
river besides 3,400 feet 
of similar construction 
of connecting land tun- 
nels on the Old Slip- 
Clark Street line and 
6,200 feet on the 
Whitehall - Montague 
Street line joining re- 
spectively the existing 
original subway in 
Fulton Street, Brook- 
lyn and the 4th Avenue 
Subway. 

Where the excava- 
tion was in sound rock 
(as in the land_por- 
tions of 60th Street 
Line and for a distance 
of 550 feet under the 
river on the 14th Street 
line) the cast iron 
segmental lining was 
omitted but in earth and 
for most of the dis- 
tance under the river, 
the cast iron lining 
was used, giving a 
total length of about 
48,600 linear feet of 
. single track tubes in 
which the iron lining 





was used. For all of these rock and-cast iron 
lined tunnels, a total amount of about 155,000 
cubic yards of concrete was necessary for lining 
the tunnels only, and on August Ist, had all 
been placed with the exception of about 30 per 
cent of‘ that required for the 14th Street-East 
River Williamsburg Line. 

Nominally the concrete was made with a 1:2:4 
mixture and was paid at a unit price varying 
from $9 to $12 a yard. 

The concrete was 
made with graded and 
mixed aggregate con- 
taining pebbles up to 
1%-inch diameter, 
which was shipped by 


barge, from Long 
Island, unloaded, 
stored and _ delivered 
to the mixing ma- 
chines. The transpor- 
tation and _ handling 
sometimes caused so 
much segregation of 
the large and_ small 


particles of aggregate 
that it was necessary 
at times, to add con- 
siderably more than 
the normal amount of 
cement, thus reducing 
the advantage of 
graded aggregate over 
that mixed at the site. 
CONTRACT PRICES 
For concrete placed 
under normal pressure 
different prices were 
bid and accepted at 
different dates. 
I. Route 33 Sect 2 let 
in July, 1914: 


CONCRETE MIXING PLANT AT FOOT O° SHAFT 7. 
247 
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ELECTRIC MINE LOCOMOTIVE FOR HAULING MUCK AND 
CONCRETE 
From Whitehall cor. South St. to 
Clinton & Montague .............. $12.00 


II. Route 48 Sect. 3. let in July, 1914: 
From, Old Slip cor Pearl to about 
A A errr ee 12.00 
IIT. Route 33 Sect. 3 let in October, 1914: 
From Clark & Fulton to Fulton & 
Willoughby-Interboro subway, and 
from Clinton and Montague to 
Willoughby and Flatbush Av. Ex- 
Ee etaihwddsewaden manee e's 9.00 
1V. Route 61. (60th St.—Queens Plaza, 
let in Aug., 1916.) , 
Included in lump sum. 
V. Route 8 Sect. 3, let in February, 1916: 
Irom E. 14th St. & Ave. B. to North 
7th St. and Bedford Ave. .......... 9.00 


MIXERS INSTALLED AT SHAFTS 


The concrete mixing was generally effected at 
the shafts where the machines were installed -be- 
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which the mixed concrete was placed: After the 
airtight door “was closed, the valves were oper- 
ated to force the batch of concrete through the. 


6-inch pipe under an air pressure up to 100: 


pounds per square inch and at a velocity up to 
about 100 feet per second. 

The end of the pipe terminated in a flexible 
section operated by hand, the end of which was 
inserted behind the bulkhead or in the form and 


permitted the concrete to be ejected approxi-- 


mately where required, striking if necessary 
against a baffle board to absorb the impact. The 
maximum distance to which concrete was satis- 
factorily delivered by this method, was only 
about 500 feet from the foot of the shaft 
beyond which it was handled exclusively in cars. 
The difference in elevation between the two ends 
of the concrete pipe was small and the pipe was 
carried in a straight line, usually laid on the in- 
vert as far as possible from the service track and 
connected with the compressed air chamber by 
two long radius bends and with the discharge 
section by two long radius bends. 

The principal wear in the pipe was concen- 
trated on the concave inner surfaces of these 
bends which rapidly cut through and had to be 
reinforced or renewed. The advantage of the 
pneumatic delivery was a considerable saving of 
construction in the narrow clearance of the tun- 
nel and rapid handling of concrete, but it re- 
quired a large expenditure of compressed air and 
the system was liable to irregularity and inter- 
ruption. 


ATOMIZER METHOD 


Among the modifications of concrete placing 
that were experimented with, was the use of the 
Brow atomizer, a machine somewhat similar to 
the concrete gun, by which concrete made with 
small size:aggregate and mixed wet was jetted 
to.position by air pressure. 





low the surface of the ground to permit the de- “[¥*™ 


livery of cement and aggregate by gravity from 
the surface, andthe discharge of the mixed concrete 
through chutes from the mixer to the conveying 
plant in the tunnel. Generally the concrete was 
mixed in Ransome machines of one-half or three- 
quarter-yard capacity that discharged directly 


into side dump cars that were hauled on a 24-inch. :f 


gage track on the tunnel invert by electric loco- 
motives such as were used for hauling gut the 
muck trains. ee 
° i 4 
For the invert the concrete was dumped direét- 


ly in the bottoms of the tubes, and for the duct*’ 


benches, side walls and arch, the concrete was 
lifted in hoists or pulled up inclined planes by air 
driven hoisting engines that hauled..them to 
traveling platforms at the elevation of the spring- 
ing line where they were dumped and the con- 
crete shoveled by hand into the forms. 


PNEUMATIC CONVEYING 


About 5 per cent of the concrete used for the 
lining was delivered from the mixer to the forms 
by the pneumatic conveying process using a 
Ransome-Caniff machine into the hopper of 








CONCRETING ARCH; CROWN SECTIONS OF LAGGING RE- 
MOVED TO PLACE KEY CONCRETE 
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RADIAL NOZZLE APPLYING CONCRETE TO ARCH RING 
BY ATOMIZER PROCESS 





gr" 








By this method water was heated in a vertical 
cylinder shown at the left of the illustration, 
forced into a receiving tank on top of the plat- 
form and mixed with cement, sand and pea size 
pebbles from the wooden hopper at the right. 
The hot water, cement and aggregate were de- 
livered by gravity to the discharging tank under 
the platform where they were thoroughly mixed 
and ejected under air pressure of about 100 
pounds through the 3-inch pipe at the bottom of 
the machine. This flexible pipe was connected 
to a revolving radial nozzle mounted on a hori- 














MIXING AND DISCHARGING, TANKS, AIR AND 
WATER HEATER FOR ATOMIZER PROCESS OF 
PLACING LINING CONCRETE. 
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zontal longitudinal axis in the center line of the 
tunnel as shown in another illustration. 

The machine being put in operation distributed 
the concrete over the entire surface of the cast 
iron lining above the springing line when the 
nozzle was revolved on its axis and moved slowly 
back and forth in a longitudinal direction, de- 
positing a layer about 1 inch thick with each 
successive application. In this way the concrete 
was built up to the full required thickness of 14 
inches, making a very solid mass of dense con- 
crete without voids and completely filling the 
spaces behind and under the ribs, but costing 
about twice as much as concrete applied in the 
ordinary manner. The same method was also 
used to place the concrete in the top of the arch 
extending about 4 feet each side of the center line. 

The atomizer was used for about 200 linear 
feet of the tunnel but was discontinued because 
of the excessive time, material and energy 
required that made the cost prohibitive. Most of 
the concrete was dumped and shoveled by hand 
to position. Considerable difficulty was experi- 
enced in placing the concrete in the crown of the 
arch and various methods were tried. The method 
finally adopted and used on nearly all of the work 
was that of shovelling the concrete by hand over 
the top of the lagging on each side of the center 
line of the tunnel, leaving the crown segments of 
lagging out until the concrete was brought up on 
each side to within about 12 inches of the center 
line of the arch soffit, after which special pieces of 
lagging were placed to support the crown and 
the concrete was shoveled in by hand and well © 
ramed in sections about 12 inches long and 24 
inches wide. 





Water Rates at Erie, Pa. 


The water commissioners of Erie, Pa., on 
October 20 presented to the council two plans 
for water rates to take the place of the present 
flat rate system, both of these being based on 
metering the services. One of these proposes a 
uniform charge of $6 a year to all classes of con- 
sumers as a service charge, and adds to this the 
charge for water consumed based on the rate 
of 3 cents per hundred cubic feet for house- 
holders, 9 cents for larger users such as small 
plants and 5 cents for manufacturers. 

The other plan proposes a fixed minimum 
charge of $8 a year, with a rate of 20 cents a 
hundred cubic feet for residence consumers, 14 
cents for the small plants and 5 cents for large 
manufacturers. It is estimated that the former 
plan would increase the annual revenue by about 
$450,000 and the second plan by about $9,000 less. 
The commissioners favor the first plan. 





City Planning for Dubuque 


The preparation of a city plan for Dubuque, 
Iowa, is urged by city manager O. E. Carr, mayor 
James Alderson, and commissioner Louis Brede, 
together with other commissioners and citizens. 
Agitation for a city plan was first started last 
year by R. M. Plaister,.then secretary of the 
Dubuque Commercial Club. 
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An Efficient Irrigation 
Pumping Plant 


Water for irrigating the Palisade county dis- 
trict in Colorado is diverted from the Grand 
river through a 5-mile conduit, including a 7,300- 
foot tunnel and a long canal at an elevation above 
the feeder canal, and the drop to the latter has 
been utilized to provide hydraulic head for operat- 
ing a pumping system for the Mesa county 
irrigation. 

This pumping installation, called the Price- 
Stub plant, has a 4% x 414-foot concrete penstoc 
delivering to a 25%-inch vertical turbine made 
by S. Morgan Smith Co., of York, Pa., which is 
directly connected to a 24-inch special centri- 
fugal pump made by the Byran Jackson Iron 
Works, Berkeley, Calif. The turbine volute and 
the draft tube are of concrete, designed for 
minimum friction. The wood-stave discharge 
pipe is 30 inches in diameter and 210 feet long. 
An automatic gravity oil system furnishes a con- 
stant supply of filtered oil to the bearings. Spe- 
cial provision was made to protect the moving 
parts against wear from the excessive amount 
of silt sometimes carried by the water, and to 
permit quick and easy replacement of worn parts. 
A pressure settling tank is provided to supply 
clear water for the pumping box bearings. All 
bearings are supplied with detachable bronze 
sleeves. 

The plant was built by government forces. 
Excavation was made with a dragline machine 
and concrete was made with sand and gravel 
hauled by a motor truck 1% miles through the 
irrigation tunnel, machine mixed and in freezing 
weather spouted directly into the forms. The 
total cost of the pumping plant and appurte- 
nances, including $88,412,22 for hyraulic ma- 
chinery and installation, was $46,697.83. 

The final test, made after the plant had been 
two months in operation, showed remarkably 
high efficiency for the range between half-gate 
opening and full-gate opening. The maximum 
combined efficiency of the unit was 68.3 per cent 
at 0.7 gate opening. Separate efficiencies as high 
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PUMPING MACHINERY, PRICE-STUB PUMPING PLANT 
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as 88 per cent for the turbine and 82 per cent 
es the pump were indicated, but were not coinci- 
ent. 

The service during the season of 1919 thas 
demonstrated that a plant of this type is effi- 
cient, dependable, and economical in operation 
and maintenance. During the 7 irrigation 
months, no shut-downs were necessary except 
for a few short periods to remove sticks and 
trash from the pump, and only one man was re- 
quired to handle the plant. At the close of the 
season, the machinery showed no appreciable 
wear and was in excellent condition. 





New York Municipal 


Piers 


The city of New York has acquired title to 
more than a mile of waterfront on the east shore 
of Staten Island in the upper bay extending from 
Tompkinsville to Clifton, just above the Nar- 
rows, and has commenced there the construc- 
tion of twelve freight piers and slips for ocean 
traffic. The piers are to be from 125 to 209 feet 
wide and from 1,000 to 1,160 feet long, separated 
by slips from about 300 to 360 feet wide and 
with an ultimate depth of 30 feet. They are 
substantially perpendicular to the general direc- 
tion of the bulkhead line and are to be equipped 
with one and two-story freight sheds and abun- 
dant mechanical freight handling devices, and 
connections to marginal railroads on shore. Part 
of the dredging has now been done and opera- 
tions have been commenced on driving the large 
number of piles required for the piers and timber 
bulkheads connecting them. ; 

The designs of the piers conform closely to the 
standards that have been developed by the de- 
partment of docks. The substructure is sup- 
ported on long-leaf and southern yellow pine 
piles spaced about 5 feet apart, except under 
columns and railroad tracks, in transverse rows 
10 feet apart longitudinally, the spacing being 
reduced to 2 or 3 feet under the tracks and in the 
clusters of piles supporting the shed columns. 
The endepiles of the transverse rows are diago- 
nally braced above water level and are also 
braced by spur piles. They have timber caps 
supporting a heavy reinforced concrete floor slab 
and concrete piers for the shed columns. The 
structural steel framework is designed to speci- 
fications for high-class bridge and building con- 
struction. 

In general, the bottom is of hard earth and 
sand overlaid with 10 to 20 feet of mud and con- 
taining some timbers and other obstructions. To 
secure the required depth of 30 feet in the slips, 
a large amount of dredging will be required, 
some of which has already been done. Work is 
now in progress of driving the piles, of which 
about 90,000 from 40 to 80 feet long are required. 


S| These have all been ordered and are now being 
“ received in small quantities by rail and boat, but 


the transportation is inadequate and different 
parts of the work are frequently delayed waiting 
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for piles. There is also considerable difficulty in 
securing enough labor and its quality is not all 
satisfactory. Wages of $1 an hour and more are 
paid, but the men shift from job to job and in 
general are not reliable or so efficient as a few 
years ago 

Most of the piles are being driven with 
drop hammers operated in floating machines, of 
which there is one or more installed for nearly 
every one of the piers. There is also generally 
installed a floating derrick following each pile 
driver machine, to handle the caps and braces. 
Work is commenced at the shore ends of the 
piers and continued outwards. 

On pier 15, which is being constructed by Geo. 
B. Spearin, Inc., the pile driving is well advanced 
and the usual method is somewhat modified by 
the use of a land machine to supplement the 
floating driver. The floating driver with a crew 
of 10 men drives the transverse rows complete 
at the rate of two or more daily and is followed 
by 20 or 30 stay-lathers who cap and brace the 
piles. As the rows are only 10 feet apart, their 
caps provide support for the land driver which 
follows, driving the clusters of piles under the 
column piers. For this pier the piles are de- 
livered by railroad cars at the land end, trans- 
ferred to catamarans, towed out, and floated in 
the water adjacent to the machine until used. 
They are lined in, in the usual manner by two 
rows of rangers attached to piles at the shore 
end and are spaced by a movable float moored 
to the last-driven row. The ends are bluntly 
pointed and they are driven without shoes or 
water jets at a maximum rate of about 90 per 
day by one machine operated by the floating 
machine. This machine drives them so carefully 
that their projection above the cut-off is very 
short and uniform, and in a lot of 200 or 300 
observed when these notes were taken, none of 
them varied more than 1 or 2 feet from cut-off 
level, thus reducing the waste to a very small 
minimum. They are cut off in the usual manner, 
at a cost of about 60c each, by two men with 
a cross-cut saw operated with a pair of guide 
strips nailed to the piles. 

The work is under the direction of Dock Com- 
missioner Murray Hulbert and T. F. Keller, chief 
engineer. The contractors for the substructure 
are the Terry & Tench Co.; Smith, Hauser & 
MclIsaac, Inc.; Geo. B. Spearin, Inc.; the Snare 
& Triest Co.; Barth S. Cronin, Inc.; and the 
Phoenix Construction Co. 





New Jersey to Increase Auto Licenses 

It is reported that the legislature of the state 
of New Jersey which will convene on September 
8, will be urged by the State Highway Commis- 
sion to adopt a bill making substantial increases 
in motor vehicle licenses. Such.a bill was passed 
by the House at the last session but not by the 
Senate. It is estimated that the increase pro- 
posed would raise $600,000 additional for the 
use of the Highway Department. The plan is 
to charge licenses according to the gross weight 
and carrying capacity of the vehicle, from $7.20 
a year for those with a carrying capacity of 1,000 
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pounds or less, to a maximum charge of $80.40 a 


year for trucks with a carrying capacity of 20,- 
000 pounds. 





Treating the Waste of 
Packingtown, Chicago 





Review of tests and conclusions reached 
during the past few years, and descrip- 
tion of plant decided upon. 





In the yards of Packingtown, Chicago, there 
are killed annually about 12 million head of ani- 
mals, comprising cattle, calfs, hogs and sheep, 
with a total weight of about 4 billion pounds. 
Practically all of the material in the animal is put 
to some use, less than 1 per cent of it being re- 
jected. This 1 per cent is carried away by the 
sewers leading from this district. One per cent 
seems a small amount, but 1 per cent of 4 billion 
pounds is no insignificant matter when found in 
sewage, amounting to between 50 and 75 tons of 
dry solids per day in the sewage from this dis- 
trict and equivalent to the pollution from a popu- 
lation of about one million people. 

The treating of this sewage so as to prevent 
pollution of the channels and streams through 
which the sewage effluent flows has become yearly 
a more urgent problem for the Sanitary District. 
A narration of the means studied and undertaken 
by the city to meet this problem was given in a 
paper by Iangdon Pearse, sanitary engineer of 
the Sanitary District of Chicago, before the West- 
ern Society of Engineers. From this paper the 
following facts are abstracted. 

Owing to the enormous amount as well as 
character of tle solids in the drainage from this 
district, it has become absolutely necessary for 
the city to remove a large part of the suspended 
matter and further purify the liquid before finally 
discharging the effluent to flow through the 
drainage canal and the Illinois river into the 
Mississippi. The city considered that the pack- 
ers should stand a large part of the expense of 
treating the sewage from the Packingtown dis- 
trict, and originally asked them to pay 85 per 
cent while the sanitary district paid the remain- 
ing 15. The packers, on the other hand, thought 
that they should not be asked to pay more than 
40 per cent. The packers finally agreed tentative- 
ly to pay 60 per cent of the cost. Some of the 
civic organizations thought that the public 
should not pay more than 15 per cent but finally 
agreed to the 40 per cent as a compromise. There 
appeared to be no precedent for reaching a de- 
cision in a case of this kind, nor any established 
rule by which the equity of the problem could 
be worked out along exact or mathematical lines. 

On the scientific side, study of the method of 
treating the sewage was begun seriously in 1911. 
With the cooperation of the packers, who paid 
$2,500 toward the cost, a testing station was 
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established and run for two years. The sewage 
was studied and it- was found that its strength 
was about eight times as strong as the average 
sewage from the rest of the city. 

A grit chamber was used to study the removal 
of grit and fat. There was not much grit, but 
the chamber removed at times as much as 1,000 
pounds of fatty scum per million gallons, al- 
though when the weather was warm and other 
conditions contributed, the amount might fall 
to 5 pounds. Much more grease was collected 
in cold weather, when the temperature of the 
sewage apparently fell below the melting point of 
the grease. | 

For sedimentation, Imhoff tanks were used and 
removed from 60 to 70 per cent of the suspended 
matter. Chemical precipitation, using iron and 
lime, removed from 3 to 6 and sometimes 8 cubic 
yards of sludge per million gallons, the sludge 
having a very bad odor. The effluent was treat- 
ed on a filter at the rate of 1% of a million gallons 
per acre per day. A rotary screen covered with 
30-mesh wire was tested and was found to re- 
move from 500 to 1000 pounds of dry material 
per million gallons. The efflluent, when passed 
through a settling tank, deposited about three 
times as much as this in the tank, showing that 
the fine solids which were not intercepted by the 
screen greatly exceeded the coarse solids in vol- 
ume. However, in the report made in 1915 the 
engineers recommended that the sewage be pass- 
ed through fine screens, followed by tanks and 
possibly by sprinkling filters, feeling that the 
screen was beneficial and should be used. 

EXPERIMENTS WITH ACTIVATED SLUDGE 

A few months after this report had been pre- 
pared, the activated sludge process began to at- 
tract attention abroad and the substituting of 
this for sprinkling filters was tried in an experi- 
mental plant. This plant was operated for about 
two years, consisting of a rotary screen 30-mesh 
(20-mesh being substituted later) and an acti- 
vated sludge plant. At first the sewage was 
aerated with the sludge, but later they tried re- 
aerating the sludge on its return to see if there 
were any economy in this. It was found that the 
amount of air could be reduced and also the 
space required for the tanks. Apparently about 
12 per cent less area was needed for the tanks, 
but the complication of the process was in- 
creased. 

After aerating, the sewage was passed through 
settling tanks, of which different types were 
tested. The Dortmund tank, in which the sew- 
age enters near the center and flows outward to 
the circumference, gave better results than a 
straight-flow tank. An inclined tank gave by far 
the greatest efficiency but would be rather ex- 
pensive to build. The engineers favor for the ac- 
tual operating plant the use of a Dorr tank, which 
is a shallow circular tank in which sludge is 
slowly Pushed toward the center by squeegees in 
a given number of hours, according to the design, 
when it can be pumped out. 

The activated sludge process gave the best re- 
moval of suspended matter and the clearest 
effluent of any of the processes tried. From 80 
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to 90 per cent stability was secured in the sum- 
mer and from 30 to 60 per cent in the winter. 
The removal of suspended matter was high and 
the actual sludge removed totaled 85 to 90 per 
cent of the suspended matter removed; the sus- 
pended matter being the solids taken out of the 
sewage and the sludge being the solids as re- 
moved from the tanks. This is considerably 
closer than has been found in other experimental 
work and showed that there was very little di- 
gestion of the sludge in these particular tanks. 


Having practically settled upon the theoretical 
principles of treatment, the actual designing of a 
plant was undertaken by Mr. Pearse, represent- 
ing the district, and W. D. Richardson, chief 
chemist of Swift & Co., representing the packers. 
They recommended an intercepting sewer to 
keep the Packingtown sewage separate from the 
rest of the city’s sewage. The former would then 
contain the waste from the packing houses and 
the domestic sewage from the employees living 
in the district. A survey of the situation indi- 
cated that it was not worth while to endeavor to 
separate these two kinds of sewage. This inter- 
cepting sewer would lead to an area of 8 acres 
owned by the district at the intersection of the 
east and west arms of the south fork of the south 
branch of the Chicago river. The smallness of 
the area available probably would increase the 
cost of the plant. Another site, however, was 
available, and at the time Mr. Pearse presented 
his paper the question of site had not been 
decided, being deferred partly because of legal 
complications. 

The plant in general would consist of fine 
screens, a combined grit and grease skimming 
chamber, an aeration tank, and a settling tank. 
There would also be filter presses for reducing 
the water content of the sludge from 98° or 99 
per cent down to 75 or 80 per cent, and rotary 
driers in which the moisture could be reduced to 
10 per cent, permitting the use of the sludge cake 
as commercial fertilizer. 

In designing the plant the period of contact 
was taken as 8 hours, 4 cubic feet of air was pro- 
vided per gallon of sewage, and the settling tanks 
were designed for one hour of sedimentation. 

This was the condition when the war interfered 
with any further development of the proposition. 
Mr. Pearse suggested that the plant, when begun, 
could be constructed and put into use progres- 
sively. Thirty-mesh screens, for instance, could 
be built quickly and be ready when the intercept- 
ing sewer was completed, and be operated until 
the rest of the plant had been built up to its full 
capacity. 

The cost was estimated in 1917 at 3% million 
dollars for construction and $850,000 a year for 
operation, interest and depreciation. Of the 
operation cost, $207,000 was for electrical current 
at the rate of .7 cents per k.w.h., a great amount 
being required for furnishing 4 cubic feet of air 
per gallon of sewage. The labor cost was esti- 
mated at $100,000. It was believed not only by 
the engineers of the Sanitary District but also by 
the packers that the sludge which could be re- 
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covered had a commercial value, Mr. Pearse say- 
ing, “I think that was the reason, largely, why 
the packers, for the first time in their history, 
agreed that a sewage treatment process was prac- 
tical and assented to activated sludge. The dis- 
trict had a great deal of difficulty in interesting 
them in other processes, even though the experi- 
mental plant had demonstrated what was prac- 
ticable. The dried sludge apparently has a sale 


WORKS 253 
value sufficient to offset a part of the operating 
cost, say $200,000 to $400,000 a year. This would 
not by any means pay the cost of operating, in- 
cluding interest and sinking fund, but it would 
more than pay the cost of recovery of the sludge. 
There is also some return in the way of grease, 
but this is difficult to estimate because of the 
varying amount of grease that is recovered. It 
amounts. however, to about $20,000.” 





Land Platting in Akron, Ohio 





Rules and regulations adopted by the City Planning Commission governing 


the platting of land and approval of allotment plats. 


Regulations and sug- 


gestions concerning tree planting. 





The City Planning Commission of the City of 
Akron, Ohio, on June 15, 1920, adopted as its 
standard requirements certain rules and regulta- 
tions governing the platting of land and the ap- 
proval of allotment plats within the jurisdiction 
of the commission. Somewhat abbreviated by 
substituting informal for formal statement, these 
regulations are as follows: 


PRELIMINARY 


A preliminary street plan shall be submitted to 
the commision and be tentatively approved by 
it before the allotter will be authorized to pro- 
ceed. The scale of this plan is optional but it 
must show contours, all trees over 8 inches in 
diameter, water courses, property lines and other 
existing features, show the acreage, proposed 
minimum width of lots and the name of the allot- 
ter. It must be accompanied by a vicinity plat 
showing existing streets in the surrounding terri- 
tory. 


PLANS 


GENERAL REQUIREMENTS 


Major or traffic streets shall be not less than 
60 feet wide, and the commission may require 
70, 80, or 90 feet, or more. Minor or residence 
streets shall be 50 feet or more in width. 

The street corners shall be rounded with a 
radius of not less than 5 feet. 


All streets shall be co-terminous with exist- 
ing streets at the same or greater width, unless 
a variation be deemed advisable by the commis- 
sion. 

Cross streets shall be located at intervals of 
not more than 600 nor less than 400 feet, except 
where the commission deems existing condi- 
tions justify a variation from this. 

Grades shall be the flatest possible, but none 
shall exceed 5 per cent on traffic streets or 10 
per cent on residence streets. 

No residence lot shall be less than 45 feet wide. 
Corner lots shall be of sufficient width to permit 
a side street set-back restriction of not less than 
15 feet. All side lines of lots shall be at right 


angles or radial to the street lines, unless a var- 
iation from this will give a better street and 
road plan. The engineer of the commission will 
take all levels for street profiles and establish 
all grades, charging the cost to the allotment 
owner. He will also check all boundary sur- 
veys on the ground after the preliminary plat 
has been approved by the commission, charg- 
ing this also to the owner. Before this survey 
will be made, a print must be filed with the com- 
mission showing all survey -points, lines and 
angles as found on the ground and also as given 
in the deeds, iron rods or pipes being set at all 
boundary corners. 


The owner must set monuments at all bound- 
ary corners and all street intersections, as indi- 
cated by the planning engineer, the tops of the 
monuments to conform to the final grade of the 
sidewalk or pavement. If these have not been 
set when the plat is accepted, the owner must 
deposit with the commission a certified check 
estimated by it to be sufficient to cover the cost 
of setting said monuments, this check to be re- 
turned after the monuments have been set. Un- 
less they have been set within three months after 
the expiration of the time limit fixed in the bond 
for the grading of streets, the commission or 
the city may set the monuments with the pro- 
ceeds of the check. 

The owner shall also give a bond to guarantee 
grading of new streets and public places, laying 


' 6-foot cinder walks, erecting street signs and 


providing drainage satisfactory to the engineer 
of the commission ; also for improving such streets 
as the commission may require and at least one 
street that will provide access to the allotment 
from a street that has an existing improvement. 

Trees shall be planted of a size and variety and 
in the location prescribed by the commission and 
a bond furnished to cover the cost of maintain- 
ing the trees for a period of two years. 


Storm drains will be required where deemed 
necessary. 
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The minimum set-back or building line shall 
be 15 feet from the street line, but more than 
15 may be required where depths of lots and 
neighborhood conditions warrant it. 

Easement not less than 10 feet wide, 5 dont 
on each side, for public service poles, pipes, con- 
duits, etc., will be required along the rear of 
lots and in other locations where necessary. The 
owner must also furnish a copy of his form of 
sale contract showing restrictions. 

In residential allotments the commission will 
require the allotter to dedicate for play grounds 
an area which it deems adequate. An abstract 
of title or other evidence satisfactory to the Di- 
rector of Law, showing good title, must be fur- 
nished the commission. 

The commission must also approve of the use 
to be made of the property as that for which 
it appears to most appropriate and suitable. 


RECORD PLATS 

Record plats shall be prepared on a scale of 
50 feet to 1 inch and on sheets 24 inches by 26 
inches, a plan map on a smaller scale being filed 
also when more than 1 sheet is needed. This 
map shall show names of adjoining owners; 
lengths of tangents, radii, arcs, and chords and 
central angles for all street curves and corners; 
chord lengths, arcs, and central angles for front- 
age on each lot on curves, and all interior angles 
for every lot. The commission’s engineer will 
check this print, charging the cost to the allotter. 
The record print will then be the property of the 
planning commission. 

In addition, the commission requires that there 
be placed on this plat notations of such building 
regulations of the commission as may be ap- 
propriate. For instance: “On residence lots, 
all residences and other structures more than 15 
feet in height shall be placed not less than 7.5 
feet from each side line of the lot; and no part 
of the structure, such as porch or steps, shall 
extend beyond the building line.” Some ofthe 
other requirements are that no barn or separate 
out-building is permitted on a corner lot of less 
than 15,000 square feet area, although a garage 
may be built as part of a residence on a smaller 
lot. The print must state the date by which the 
streets will be graded to the full width, grade 
and cross sections established, and when the 
street signs will be placed. 

The commission suggests that the following 
clause be placed on the record tracing of resi-- 
dence allotments to assure a proper develop- 
ment: “For a period of 25 years hereafter, no 
dwellings shall be erected or maintained on this’ 
allotment to accommodate or make provision for 
more than 10 families on any acre of land, ex- 
clusive of street, nor more than a proportional 
number of families on a fractional part of any 
acre of land.” 

According to the charter of the city of Akron, 
the planning commission, is “empowered to make 
plans and maps of the whole or of any portion 
of the citv and also of any land outside the city 
within a distance of three miles beyond the limits 
of the city. No plan or plat subdividing the land 
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within the city limits or within three miles be- 
yond the city limits shall be entitled to be re- 
corded in the office of the recorder of Summit 
county without the approval of the planning com- 
mission,” 

SHADE TREE PLANTING 

At the same date the commission adopted 
regulations that all street trees planted within 
three miles of the city limits must be approved by 
the commission or its representative and be 
planted according to certain specifications which 
it gives in detail. 

The only kinds of trees permitted will be one 
of the following: Norway maple, Sugar maple, 
Buckeye, Hornbeam, Hackberry, Maidenhair, 
Honey locust, Oriental plane, European linden, 
Red oak, Pin oak and American elm. The com- 
mission especially prohibits the Silver maple, 
Ash leaved maple, Tree of Heaven and Poplars. 
Where the distance between building lirfés is 
less than 75 feet it advises the use of either the 
Hornbeam, Hackberry, Maidenhair, Honey lo- 
cust or Pin oak. 

Trees must be at least 1% inches in diameter 
one foot above the ground when planted. The 
lowest branches shall be between 7% and 914 
feet above the ground. 

Intervals between trees must be at least 40 feet. 
They may be spaced either opposite or staggered 
but should be planted in definite relation to each 
other. No tree shall be less than 18 feet from a 
curb corner. 

Where practicable, present and probable future 
approaches to dwellings and garages shall be 
considered in locating trees. 

The desirable minimum width of planting strip 
between curb and sidewalk is 5 feet, and wider 
if conditions permit. 

April, May, October and November are the 
best planting months. If the soil is not favor- 
able, not less than 2 cubic yards favorable soil 
shall be placed around each tree planted. 

Trees should be mulched and artificially wa- 
tered for at least two years after planting. At- 
tractive tree guards should be used to protect 
the trees against mutilation and other injury. 
Trimming or removing trees shall be done only 
with the approval and under the direction of the 
commission. 

The commission states that the variety of tree 
and other requirements and suggestions are all 
based upon local conditions, which may not 
apply to other localities. Certain trees, however, 
are prohibited because of undesirable growth, in- 
cluding the clogging of sewers with roots, the 
heaving of sidewalks, brittleness of branches, 


and short lives. 





Salt for Dust Laying 


The city officials of Elmira, N. Y., announced 
a few days ago that they expected to use salt 
for sprinkling the roads in place of the oil which 
they had wished to use but which the city found 
itself unable to buy. Unrefined salt will be pur- 
chased, presumably from Syracuse, and used in 
the sprinkling wagons for this purpose. 
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Tunnel Lining 


In sound dry rock, tunnel lining may be, like 
the snakes in Ireland—minus. In other dry ma- 
terial they may be designed simply to protect the 
excavation from falling roofs and walls, easily 
constructed and of a great variety of types and 
dimensions. In soft materials, generally en- 
countered in shield driven tunnels, the lining has 
several important functions including the protec- 
tion of the roof, sides and bottom, the exclusion 
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of water, resistance to heavy and sometimes un- 
balanced external pressure, sometimes resistance 
to bending moments, and aften temporary resist- 
ance to internal air pressure. 

These requirements, although they may be 
approximately met by a simple sectional steel or 
iron shell, and to a greater or less degree by 
simple brick or concrete linings which have been 
used satisfactorily, are generally provided for by 
a compound shell composed of cast iron segments 
heavily lined with monolithic concrete strong 
enough to reinforce the more costly cast iron, 
provide against the ultimate possible deteriora- 
tion of the latter, insure more perfect water 
tightness and provide a smooth and regular in- 
terior finish. 

The construction of such a lining is generally 
an elaborate, slow, and costly operation begin- 
ning with the rapid assembly of the cast iron 
sediments within the shields, followed by exterior © 
packing or grouting to reduce and equalize ex- 
ternal pressure. The application of the com- 
paratively thin concrete lining to this shell which 
must generally be done as rapidly as possible and 
without obstructing other operations in the long 
and very narrow limits of the tunnel, presents 
many difficult and expensive features some of 
which will be described on page 247 and in sub- 
sequent articles. 

The work there referred to includes recent con- 
struction on several miles of subaqueous single 
track railroad tunnels, executed with the best 
skill and experience and equipment available, and 
may be taken for the most advanced practice and 
development in this class of work. 

The outstanding features are the mixing of 
concrete in the shafts; transportation in electric 
hauled dump cars and within limits by pneu- 
matic process; the use of short units of collap- 
sible steel forms combined in long sections and 
mounted on traveling steel towers permitting 
traffic through them; the hoisting of concrete at 
the forms; placing a small quantity of it by the 
atomizer process without forms; and the grout- 
ing of the concrete lining itself within the iron 
shell. 

These processes have all been developed to a 
practical efficiency that reflects great credit on 
the engineers and contractors who designed and 
executed the work under many difficulties includ- 
ing labor troubles, and is depended on for per- 
manancy and thorough reliability. Future work 
possessing probably the same characteristics may 
be modified by improvements in the details, 
methods and appliances such as are always in 
line to expedite work and reduce cost. 





Treating Unusually Strong Sewage 


Information has appeared from time to time 
during the past few years concerning the experi- 
ments which have been made in treating the sew- 
age from Packingtown, Chicago, which is un- 
usually strong, containing large amounts of 
waste from the packing houses in addition to 
the domestic sewage of the workmen living in 
that district. The summing up of these tests and 
the conclusions from them by Mr. Pearse, who 
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has been connected with the investigations from 
the beginning, is exceedingly interesting, bring- 
ing up to date as it does the results of these ex- 
periments. Mr. Pearse’s resume is abstracted in 
another part of this issue. 

It will be noted that the engineers kept well 
abreast of progress in the art of sewage treat- 
ment in their investigations, being among the 
first in this country to make practical tests of 
the activated sludge method. They found that 
this process gave a better removal of suspended 
matter and a clearer effluent than did the Imhoff 
tank or any other tank process tried. They con- 
cluded, however, that it was advisable to pass 
the sewage through fine screens before subject- 
ing it to tank treatment. The final plant was 
designed to consist of*fine screens, a combined 
grit and grease skimming chamber, a modified 
activated sludge treatment, and a final settling 
tank; with filter presses and rotary driers for re- 
ducing the sludge to commercial fertilizer. 

Not the least interesting feature of the report 
is the statement that the packers appeared to be 
convinced that there was commercial value in 
the sludge recovered by this process, to this be- 
ing attributed a considerable part of the success 
that the city had in enlisting their co-operation 
in solving the problem. 





Road Work For Winter 


About nine months ago this paper urged con- 
tractors and road authorities to prepare for the 
summer’s construction program by getting their 
plant in order, arranging for contracts, and so 
far as possible distributing the stone, gravel and 
other materials which would be needed in the 
construction. 

Similarly, as the close of the construction sea- 
son approaches, we urge that consideration be 
given to preparation for the winter season. 
Where contracts are holding over to next year 
or have been let for next year’s work, or where 
the work is being done by day labor by highway 
authorities, much can often be gained not only 
in time but in saving of cost by planning to do 
a large part of the hauling through the winter. 
And such planning, if the best part of the winter 
is to be used, means laying plans during the next 
few weeks and arranging for the necessary men 
and implements, trucks and other vehicles, etc. 

Where roads are apt to be soft in spring, the 
best season for hauling heavy loads is during the 
cold winter weather when the roads are frozen 
hard. Moreover, it is frequently possible to save 
long detours by hauling directly across swampy 
or boggy land when this is frozen in the winter 
and covered with a foot or two of snow. 

Actual experiences in winter work of this kind 
in the northwest are described in this issue and 
many suggestions may be obtained by those en- 
eaged in roadwork whereby it may be possible 
for them to do winter hauling at a great saving 
in cost. Another advantage is that, by provid- 
ing work through the winter, foremen and some 
of the most desirable laborers can be retained on 
the payroll at no loss to the contractor, and 
horses will not be eating their heads off in idle- 
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ness, as is so often the case during the two or 
three coldest months. - 





Proposed Dam at Windsor Locks 

The recent creation of a Federal Water Power 
Commission has been followed very quickly by 
numerous applications from all sections of the 
country for permission to establish water power 
plants. Among these is an application recently 
filed by the Connecticut River Company to dam 
that river at Windsor Locks. The dam would 
not only provide power but, in connection with 
it, there would be locks and canals which would 
make navigable a considerable stretch above the 
dam which is not now available for boats of large 
dimensions. 

The locks proposed to be constructed in con- 
nection with the dam would accommodate boats 
380 feet long, 60 feet beam and 40 foot draft, and 
it is said that this would permit boats of this 
size to ascend the river to Springfield and 
Holyoke. The power plant would generate an 
average of 40,000 horsepower. The plans for this 
improvement were approved by government 
engineers a few years ago, at which time it was 
estimated that the cost would be about $4,000,000 
Probably present prices would make the cost 
double this. 

The completion of the river navigation plans 
would call for a movable dam further down the 
river with a lock around it, and a canal through 
the flats at East Hartford in order to get around 
the Hartford bridge. 





Rats in Portland’s Dump 

Commissioner Mann, under authorization of 
the Portland city council, wants the aid of some- 
one who can kill the thousands of rats that infest 
the refuse dump: adjacent to the municipal in- 
cinerator. 

Incinerator superintendent Belbert reported to 
the council that more rats now inhabit the dump 
than ever before. 

Commissioner Mann visited the dump recently 
and found the rats so numerous that beaten 
paths had been formed, winding from the top of 
the dump to entrances to the homes of the 
rodents. 

Persons living near the dump and employes at 
the incinerator say the rats frolic there every 
night, sleeping in the daytime, and that scamper- 
ing over empty cans at night they make noise 
enough to disturb the sleep of people living 
nearby. 

The superintendent of the incinerator said the 
recent dumping of thousands of rotted water- 
mellons brought joy to the rodents, for ordinary 
there is little food on the dump and the rats are 
kept busy in their search for sustenance. 

A few days ago Commissioner Mann purchased 
a virus, which was used in ridding Washington 
park of rats, being sprinkled on food thrown out 
for the rodents. The park bureau was unable to 
purchase this poison last year and the commis- 
sioner now is making an effort to locate enough 
of it to rid the dump of rats. Failing this, he will 
try some other plan. 




















Designing Aqueduct of 
Winnipeg Water Works* 





Types of inverts used, after testing differ- 

ent types to destruction, and after con- 

structing part of the line. Effect of 
alkali soil. 





TYPES OF INVERTS USED 


The standard invert used throughout during 
the 1915 construction program and until April, 
1916 was, in form, a concrete slab as wide as the 
extreme spread of the feet of the arch, from out- 
side to outside, with a curved upper surface 
struck to a radius of 14 feet for the aqueduct 9 
feet high (the largest size used), and 8 feet 1% 
inches for the aqueduct 5 feet 434 inches high, 
(the smallest size used). 

The slab was 6 inches thick in the center and 
for a certain distance each side, then built on a 
uniform flat slope to the full width required, and 
was laid in 15-foot lengths, with a crimped copper 
expansion joint between each two adjacent slabs, 
in advance of and to form a footing for the arches. 

During the first year’s work it was next to im- 
possible to get the contractors’ men to properly 
consolidate the foundation along the edges of the 
trench, particularly where the soil was of clay, 
the temptation being strong to trim the surface 
to the exact grade required with sharp shovels, 
which cut it like cheese and left a fine surface for 
the concrete. This operation, however, left the 
top surface uncompacted and capable of consid- 
erable compression under moderate loads, and a 
large percentage of the fine cracks in the invert 
were due to this fact. 

Finally it was required that all compressible 
clay sub-grades, particularly in shallow cuts and 
where the trench was moist or wet, should be 
covered with a thin layer of gravel, to be heavily 
hand-rammed for a width of about three or four 
feet along the outside edges. When it is realized 
that a deflection of only about one-thirtieth of an 
inch would cause cracks in the inverts, the reason 
for a hair-line crack along the center of the invert 
when the back fill was put over an arch is easily 
understood, where the sub-grade was simply 
trimmed with a shovel. The uncompacted soil 
would at times exhibit that much compression 
under loads of only 700 pounds per square foot, 
or about 5 pounds per square inch. Rolling these 
sub-grades, even under planks on a gravel bed, 
was impracticable; it would jelly below the sur- 
face and work into waves ahead of the roller; 
hand compacting by heavy rammers on a thin 
bed of gravel seemed to be the best means of 
getting hard enough bottom; and when this was 
done properly and conscientiously, as it was 
after the first season’s work had shown the con- 
tractors and inspectors the results of laxity in 


*Continued from Page 236. 
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this regard, the hair-line cracks from this cause 
were practically eliminated. 

The large cracks were due to a different cause 
—the compressibility of the soil by greater 
amounts; and the only way to avoid these cracks 
was to reduce the unit pressure under the arch 
footings by spreading the invert to a greater 
width, or to thicken and reinforce the bottom of 
the aqueduct so as to distribute the pressure over 
the whole bottom width of the invert, as uni- 
formly as practicable. 


TESTING DIFFERENT TYPES OF INVERT TO DISTRUCTION 


In order to have something more than theory 
as a guide relative to the actual distribution of 
pressure over the bottom of the aqueduct, to aid 
in proportioning the inverts for this condition of 
soil, a series of full size inverts for the 8 feet 
9 inches x 7 feet 454 inches aqueduct, made 2 feet 
in width and laid parallel to each other on the 
natural soil trimmed to shape, was built at Dea- 
con. There were in all 6 inverts, as follows: 

Al, A2, and A3. Standard inverts 6 inches 
thick in the middle as used in all aqueducts 
prior to April, 1916. 

B. Standard invert with three wood strips 
34 x 1% x 24-inches built across the invert in 
the center and near the ends, where cracking 
had occurred in the construction work. 

Cl and C2. Standard inverts 6 inches thick 
at center with 12-inch extension on each end, 
making the out-to-out width 14 feet instead of 
12 feet as in the original inverts for this size 
of aqueduct. 

D1, and D2. Standard inverts 6 inches thick 

reinforced with %-inch bars 8 inches. 

El, and E2. Standard inverts 6 inches thick 
reinforced with 5% inch square bars toc. | 

Fl, and F2. Standard inverts 7% inches 
thick reinforced with 5-inch bars 8 inches to c. 

Gl, and G2. Invert of standard width, but 
10 inches thick, reinforced with 5g-inch square 
bars 8 inches to c. 

H. Invert of standard width, but 11% inches 
thick, reinforced with 5é-inch square bars 4 
inches to c. 

K. Standard invest 6 inches thick reinforced 
with 54-inch square bars 4 inches to c. 

These inverts were built in the regular way 
and were provided with concrete pedestals about 
2 feet high on each side, of the width of the sides 
of the arches. The loading was done by laying 
60-pound steel rails across the tops of the two 
pedestals and observing the settlement of the in- 
vert at each side, at the middle, and at the quarter 
points, as the load was increased: The deflec- 
tions, or settlements, as reported, were measured 
with accuracy below a fine bronze wire stretched 
tightly across, from posts driven deeply into the 
ground each side of each test invert. 

The load and the deflection at each point were 
recorded as each crack appeared, and from these 
records a number of important deductions were 
evident. 

For instance, in inverts Cl and C2, cracks did 
not appear until the load carried was as great as 
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DETAILS OF THE SEVERAL FULL-SIZE INVERTS TESTED 
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loading as Cl and C2; and even Gl, G2 and K 
showed two to five cracks across the surface be- 
fore the load reached the amount normally to be 
carried by the arch. In other words, the only 
reinforced invert that demonstrated its superi- 
ority to plain, thin inverts Cl and C2 with an 
extended base, was invert H, which was twice 
as thick (11% inches) and also reinforced with 
54-inch square bars 4 inches to c. 

Furthermore, the cracks in inverts Cl and C2 
could be repaired and the result be made as good 
as the originals, while the reinforced inverts 
could not be repaired except at much greater 
cost, owing to the multiplicity of cracks, and at 
the risk of further disintegration if acid soil water 
should penetrate to the steel from below. 

To prevent further cracks in the invert, a 
change was made, early in 1916, by adopting for 
all solid ground, regardless of whether it were 
compressible or not, a standard invert 6 inches 
thick at the center, with an 8-inch extension on 
each side beyond the standard invert; and for 
all questionable foundations, inverts varying 
from 8% to 14% inches thick, reinforced with 
3¥g-inch bars from 4 to 53% inches, according to 
the size of the section. After the tests above 
referred to and others also along different lines 
had been completed, a more conservative pro- 
_gram was adopted, as follows: 


TYPES ADOPTED FOR CONSTRUCTION AFTER 1916 


Three types of invert were designed, to cover 
the range of variability in foundations. Type A 
was for compressible soils; type E for poorer 
than best but better than worst foundations, and 
type O for solid foundations. 

The invert adopted for solid foundations was 
the original design used throughout 1916. 

For the poorer than best foundations, the 
standard invert of 1915, extended 8 inches on 
each side, was used. 

For the compressible foundations, the inverts 
were the standard inverts of 1915 thickened from 
6 inches to from 7% inches to 12% inches, and 
reinforced with $4 inch bars from 7% to 9 inches 
to c., according to the size of the section. This 
policy resulted in a considerable saving over the 
extravagant policy of 1916. 

While the use of these expensive inverts 
stopped the occurrence of longitudinal cracks in 
the inverts, which seemed to be the only ones that 
excited comment and criticism frim without, they 
did not in the least stop the formation of 
transverse cracks in the arches; in fact, these 
transverse cracks could not be stopped by any 
means except to put the aqueduct on a pile 
foundation throughout the country with com- 
pressible soil. 

The aggregate length of transverse cracks in 
the aqueduct arches, some caused by temperature 
because of de'aying the backfilling till too late in 
the season, but most of them by the plan used 
by the contractors for backfilling, probably ex- 
ceeds the lengths of the longitudinal cracks by a 
very large percentage. 

The writer attached little importance, so far 
as the integrity of the work was concerned, to 
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either the longitudinal or transverse cracks, as 
the cost of preventing these would far exceed the 
cost of repairs; and the repaired work, being 
under no strain, would remain in equilibrium in 
the future. 


PRECAUTIONS TO PREVENT FLOTATION OF AQUEDUCT 


As to invert designs, but one more condition 
required consideration and that was for use 
where the available backfill material was of light 
weight, the aqueduct submerged and the founda- 
tion soil porous for more than a certain depth 
below grade, varying from 25 inches for the 
8 foot 9 inches x 7 foot 454 inches section to 
31 inches for the 10 foot 9 inches x 9 foot section. 

The problem here was to secure stability and 
permanence for the aqueduct, full and empty, 
when the ground water level was above the arch 
of the aqueduct and the backfill materials so soft, 
light and lacking in cohesive properties as to be 
of practically no value except for frost-proofing. 

Many studies were made of plans to secure this 
result, such as gravel backfill, hauled from the 
District’s pits by train, backfills placed by hand, 
and thin reinforced inverts covered with two or 
three feet of packed graded gravel, and having a 
concrete paving over the gravel to form a smooth 
durable invert. 

ALKALAI SOIL 


As has been already mentioned, the nature of 
the processes resulting in the formation of the 
prairie sections, from Winnipeg eastward to the 
gravel deposits from the glacial drift about Mile 
25 has left the soil impregnated with the salts 
formed from the evaporation of the sea, which 
once covered this area. 

The country is so flat that these have never 
been washed out of the soil, except locally; 
rather, there has been a tendency towards con- 
centration, and combination with the soil ele- 
ments to form compounds which, in the presence 
of moisture, will combine with the lime in the 
concrete to form sulphur and chlorine compounds 
of lime. The sulphur compounds, particularly, 
are objectionable, because they soften the con- 
crete, if porous at all, and gradually eat into it. 

The presence of these salts was found by 
analyses of many samples in soils at various 
parts of the line, but not of sufficient concentra- 
tion to indicate a troublesome action anywhere 
except certain places west of about mile 30. 

(To Be Continued) 
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Construction Questions Answered 





Suggestions as to methods, “wrinkles” and appliances that may be used to 
overcome difficulties arising in construction work. We invite questions con- 
cerning such problems that may arise from time to time in the experience of 
any of our teaders. Answers prepared by competent authorities will be pub- 
lished promptly. It is hoped that others who have solved similar problems 
differently will send us their solutions for publication also; or describe new 
“wrinkles.” If it is only a new way to drive a nail, it may help some one. 





Expediting the Hard- 


ening of Concrete 


New York, September 7, 1920. 
Editor, Public Works 
Sir: 
Please advise me how to expedite the harden- 
ing of large concrete block cast before being 
placed in the structure. I am making about 
5,000 blocks in an open-air yard at the rate of 
about 70 per day. They are cast in iron and steel 
moulds containing three blocks which I wish to 
strip and handle as quickly as possible. 

I have heard of some method of expediting the 
hardening of road concrete so that it will sustain 
traffic much sooner than under ordinary circum- 
stances, and would like to know if it or some 
other practicable method is applicable to my pur- 


poses. 
THE ANSWER 

The rapidity of the initial hardening depends 
considerably on the character of the cement used, 
and is greater with a quick-setting than with a 
slow-setting cement. If it fills the specifications, 
a quick-setting cément may be selected that will 
make a difference in the time required before 
stripping the blocks. If the cement is already 
purchased or if greater acceleration is required, 
it may be obtained without impairing the ulti- 
mate strength of the concrete. 

For a long time various manufacturers of con- 
crete building blocks, tiles, concrete pipe and the 
like have used to advantage the steam curing 
process for their product. This generally con- 
sists of some simple form of exposure of the 
freshly mixed concrete to steam at low pressure 
or at no pressure, as in the introduction of steam 
through a jet or through perforated pipe into a 
closed chamber virtually corresponding to a dry- 
ing kiln in which the concrete remains for sev- 
eral hours subjected to an atmosphere with tem- 
perature and humidity considerably in excess of 
the normal. 

If it is not convenient to place the moulds in a 
kiln, or to transfer the blocks there after being 
stripped, some benefit would probably be attained 
by covering them well with tarpaulins under 
which live steam is injected. A recent modifica- 
tion of the steam process consists in spraying 
water over hot pipes so as to heat and atomize 
it thus producing an atmosphere that is said to 


be more desirable than the ordinary steam mix- 
ture. 

An experienced engineer associated with a 
first-class construction company that has built 
many millions of dollars worth of concrete build- 
ings in New York and vicinity, in replying to 
this question states that his firm has made ex- 
tensive and satisfactory use of calcium chloride, 
put on the market by the Quickstone Company of 
Philadelphia, a comparatively inexpensive liquid 
which requires simply to be added in the proper 
proportions to the concrete mixing water. Its 


efficiency is such that it enables the concrete to 


develop in seven days the strength that the same 
concrete without the dosage would normally 
attain in 30 days. It does not injure the concrete 
and it does not either increase or reduce its ulti- 


mate strength. 

A series of tests made by a government bureau 
are said to have indicated that the calcium 
chloride produces a destructive effect on wire 
mesh reinforcement embedded in the concrete. 
Other experiments on concrete with ordinary re- 
inforcement rods embedded in it have failed to 
disclose such results, but in view of the possi- 
bility of producing a chemical action somewhat 
analogous to rust on the iron or steel, it is rec- 
commended that serious consideration be given 
te the use of this substance before it is adopted 
for reinforced concrete. For concrete not hav- 
ing reinforcement, no such question prevails and 
it is considered a very efficacious and satisfactory 
method of developing the strength of concrete 
much more rapidly than by the natural harden- 
ing. 
About 10 miles of reinforced concrete pipe 5% 
feet in diameter inside and 8 inches thick were 
manufactured at the Transcona plant for the 
Winnipeg Aqueduct Construction Company by 
the Canada Lock Joint Pipe Company. The steel 
inner and outer moulds for forms were set on 
cast iron bases through the center of which a 
vertical steam jet pipe passed. After being con- 
creted, forms were covered with canvas packets 
laced together on the vertical joints and with” 
canvas hoods tied to them and supported on 
spiders. 

The pipes were kept filled with wet steam until 
the concrete had set, after which the hoods and 
jackets were removed together, the pipe stripped, 
the hoods and packets replaced and lashed to the 
iron bases and steam again admitted and main- 
tained three or four days. Details of the pipe 
construction and curing will be published in a 
subsequent article. 
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Winter Road Work in 
the Northwest 





Hauling and distributing gravel and 

other materials done more cheaply and 

larger loads hauled over routes that are 
soft in summer. 





lor ordinary work, if a contractor or other 
owner of equipment can figure on two hundred 
days a year of actual service he is generally 
fortunate. This means that’ the interest and 
depreciation costs of his equipment must be dis- 
tributed over only two hundred days instead of 
the three hundred or more which would be pos- 
sible if inclement weather did not interfere. If 
by any means he can use the equipment for the 
additional one hundred days, he can decrease by 
50 per cent the charges for interest and deprecia- 
tion which he must make in estimating past 
costs or future bids. 

To a certain extent or for certain kinds of 
equipment it may be possible to do this by con- 
tinuing the work throughout the winter. But 
certain classes of work, such as laying concrete 
pavements or the use of asphalt, it is hardly 
practicable to continue during freezing weather. 
On the other hand, a great deal of work which 
involves little more than hauling can be done in 
winter. 

Considerable roadwork of this kind has been 
done for several vears in the Dakotas, Minnesota 
and Wisconsin. In winter it has been found that 
some gravel beds are more accessible; that a 
larger number of teams are available; that, when 
the ground is frozen, it is possible to haul across 
swamps and streams as well as over sandy ‘soils 
and wet wood roads, which it would be almost 
impossible to haul over in summer with teams 
and wagons. It also is found that a much 
- greater yardage per team can be hauled. It is 
reported that in northern Wisconsin from three 
to six cubic yards of gravel can be hauled by one 
team and from five to eight yards where four 
horses are used, the gravel being deposited 
directly upon the road where it is to lie. Other 
material, such as stone or gravel and sand to be 
used for concrete or bituminous macadam, can 
be hauled in winter and deposited in piles along 
the side of the road, ready for use in the early 
spring, when the coming of the frost out of the 
ground would make the hauling of these ma- 
terials especially difficult. 

Another advantage over winter hauling is 
that, when the subgrade has been shaped and 
frozen solid, heavy trucks can carry gravel or 
other surface material over the subgrade without 
any damage to it, whereas if such hauling were 
done in the summer time the subgrade would be 


badly cut up. 
The following suggestions for gravel hauling 
in winter are given by E. G. Edwards, highway 
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engineer of the Bureau of Public Roads. He 
says that the pits should be stripped and the ap- 
proaches graded before the ground freezes. 
Hauling should begin if possible as soon as the 
ground freezes, using wagons until there is 
enough snow for sleds. After once starting, 
hauling should be continuous so as to maintain 
a solid road bed, for where the snow is packed 
hard after each fall the track holds up better 
during the periods of thaw. 


For a seven-yard load of gravel, weighing 
something over ten tons, a runner 3 inches wide 
with,a bearing length of 6 feet (or about 8 feet in- 
cluding the rise) is required. Using smaller 
runners on a well maintained snow road is a 
mistake, as the hauling capacity if the teams is 
materially reduced. Logging sleds that have 
been cut down from a 6-foot 8-inch to a 4-foot 
6-inch gauge are commonly used but Mr. Ed- 
wards thinks that this is a mistake, for he has 
observed teams hauling fifteen-ton loads on 
sleds of 6-foot 8-inch gauge with less effort than 
was required to haul eight or nine tons on similar 
sleds with the narrow gauge. The explanation 
he gives is that, where the wide gauge is used, 
the track for the runners is never cut up by the 
horses’ feet, but there is a smooth, clean bearing 
the full length of the’ runner. 


In some cases the track is iced, for which pur- 
pose a tank mounted on a sled is used. A prop- 
erly regulated stream of water is allowed to run 
from the rear of the tank into each of the tracks 
as the team hauls it along the road. 


Boxes for hauling gravel vary from 4% to 7 
feet in width and from 2 to 4 feet in depth and 
are usually 12 feet long. The bottoms are 
formed of loose planks usually 3 inches thick and 
from 3 inches to 8 inches wide, the narrower 
ones making dumping easier. 


Where the road has been graded the previous 
season for receiving the gravel, the snow is 
cleaned away by the use of a blade grader and 
hand shovelling for a width about 4 feet less 
than the required width of surface. The full 
amount of gravel is then deposited and, after 
the frost is out in the spring, the gravel is spread 
out the full width and shaped to the proper cross 
section. If the gravel is hauled before the grad- 
ing is done it is deposited in stock piles, usually 
eight or ten to the mile, care being taken to place 
these piles where they will be easy of access and 
not interfere with the construction work. Re- 
handling the gravel from the piles to the road 
costs about 35 cents a cubic yard. 


When the gravel has been spread at once, on 
the going out of the frost the frozen road under- 
neath the gravel thaws out more slowly and 
drains out through the shoulders. This leaves 
the road in good condition for shaping up with 
a road machine. In case of warm rains coming 
before the road thaws out, however, the frost 
may be drawn from the subgrade under the 
gravel before the shoulders thaw out in which 
case more time and labor are required to get the 


road into shape. 
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Loading the sleighs is performed by hand, or 
by scrapers with a trap, or elevators with bins, 
as in summer. The cost of loading runs from 
35 cents to 45 cents a cubic yard. Spreading 
costs 10 cents to 20 cents. The average cost for 
hauling where the length of hauling is from four 
to seven miles runs from 20 cents to 30 cents per 
mile per cubic yard. These prices are based on 
$4 a day for labor and $7.50 to $10 a day for man 
and team. 

In Goodhue county, Minnesota, two wagons 


pulled by a 6-horse team handled by one team-’ 


ster hauled in winter at a cost of 95 cents per 
yard for loading and hauling the first mile and 
50 cents for each additional mile. During the 
summer it was impossible to haul more than 
one-third as heavy loads, owing to the sandy 
roads. In another case gravel was hauled by 
5-yard trucks over roads which it would have 
been impossible to use heavy trucks over in the 
summer months. In Marshall county, Minne- 
sota, on a swampy section of road, the swamp 
was used to build up the grade about 3 feet above 
the swamp, the use of a disk harrow and a 10 
ton roller compacting the peat into a fairly sound 
roadbed. This enabled some hauling by wagons 
before the snow came, but as soon as there was 
enough snow to use sleds the load per team was 
more than doubled. 





Dry Highway Subgrades 





Discussion of the spring ‘break-up of 

roads by the vice-president of the Na- 

tional Paving Brick Manufacturers Asso- 
ciation, and by the editor. 





The accompanying letter from Mr. Blair calls 
attention to a matter which is receiving more 
thought each year from highway engineers but 
which is by no means solved. Readers of the 
highway articles in Pustic Worxs during the 
past year or two will recall several articles 
dealing with this subject One engineer, for in- 
stance, expressed the opinion that in the future 
it will not be a case of standard 6-inch founda- 
tion with a variety of kinds and thicknesses of 
surface, but rather two or three standard sur- 
faces with a wide variety of foundations, since 
the natural conditions to be met by the founda- 
tion are much more numerous than the traffic 
conditions to be sustained by the wearing sur- 
face. 

Mr. Blair states that the most pertinent ques- 
tion is, “Can we build a road that needs no drain- 
age?” We do not understand that he means by 
this a road of such character that wet soil condi- 
tions are not injurious to it, but rather one in 
which the soil never is allowed to become wet— 
that is, water is prevented from entering the soil 
rather than withdrawn after entering. Drains 
may be used for the purpose of preventing water 
reaching the roads, or at least for withdrawing 
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the water from a greater or less depth below 
the surface as fast as it reaches that point, and 
we do not suppose that the use of drains will 
be abandoned, no matter what other improve- 
ments may be devised. 


Mr. Blair does not give any information as to 
just what he has in mind, but a number of plans 
would probably suggest themselves to engineers. 
One of these would be the driving of a line of 
close sheet-piling along each side of the road, 
which could be made to keep from the roadway 
any water originating outside thereof. There 
are some conditions to which this could not be 
applied, as for instance’in rock cuts. The writer 
is familiar with two or three such cuts where, 
in the excavation, pockets were formed in the 
rock which collect and hold water and at these 
points soft spots develop each spring or after 
any rainy season. In some cases what are practi- 
cally springs are formed in such locations by 
water which flows on top of the rock under the 
road and is forced to the surface at points where 
a bench of rock comes to within a few inches of 
the surface of the roadway. 


There can be no question of the importance of 
this subject referred to by Mr. Dlair, that of 
preventing the softening of sub-soils by rain. If 
this can be prevented, we will seldom see such 
conditions as those illustrated in the New York 
highways described in our issue of August 14, 
nor will it be necessary to construct such heavy 
foundations of concrete or other material to 
carry the continually increasing loads of truck 
traffic. 7 


Mr. Blair’s letter is as follows: 


August 19, 1920. 
Editor, Pustic Works, 
New York City. 


My Dear Sir: 


Both the picture and the characteristic caption, namely, 
“Making Heavy Repairs on New York Highways after 
the Spring Break-Up,” which is given place on the cover 
of the August 7th issue of Pustic Works is so suggestive 
cof common conditions to be found:and the question as 
to why the break-up becomes particularly impressive when 
we are confronted with so much of that sort of news, 
both in the technical and in the news press, that it sets 
my mind working inquiringly. 


Have we given the causes of break-ups the study and 
consideration that is really due? If any consideration 
at all is given to the matter, does it poimt in the right 
direction? For the most part, attention is directed to 
the load. We see that evidence in all sorts of suggestions 
and in all sorts of legislation, presumably to prevent or 
at least to minimize the injury which you characterize as 
“the Spring break-up.” Why the Spring break-up? The 
loads borne over the roads are certainly no heavier in 
the Spring than they are in the dryest season of the 
year. But roads do not break up during the dry season. 


Out’ of the many hundred replies to questionnaires 
recently sent out by the Federal Highway Council’s Com- 
mittee on “Subgrade and Its Relation to Road Surfacing 
and Traffic,” more than fifty percent located the trouble 
in the subgrade. These replies came for the most part 
from engineers and where not from engineers, from per- 
sons who have given more than a layman’s study to road 
construction. But in all the lot, not one suggested a remedy. 
Many exnressed their entire inability to suggest a remedy. 
Others did venture to say that drainage was neglected, 
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thereby giving the inferénce that drainage might be 
helpful to the situation. 

Certainly one certain conclusion may be drawn from 
all the information received and that is that if Spring 
break-ups are eliminated we must discover some prac- 
tical way of eliminating the influence that superinduces 
the injurious effects. 

A very practical and a very prominent engineer said 
to the writer but a few days since: “If we can maintain 
the subgrade of our roads in a dry condition then all else 
of the problems of road building wouJd become but easy 
and simple matters” If this be true, however difficult 
may be the answer, the question itself is a simple one. 
“How are we to maintain our subgrades in a dry condi- 
tion?” The question may not indicate a perfect solu- 
tion. It may be that in certain soils and combination 
of soils or subgrade condition, ‘containing a large porpor- 
tion of gravel, a certain amount of moisture will increase 
its stability and bearing power. However that may be, 
is there not enough promise in the condition of a dry 
sub-base to influence the exercise of sufficient thought 
and ingenuity, to make such a condition maintainable 
throughout the entire year? Shall it be accomplished in 
the design, in the grading, some method of obstructing 
the capillary forces to keep the moisture out, to keep 
the water away from under the road, or how shall it 
be accomplished? Please do not somebody say “drain 
the road,” because that presupposes that the road needs 
to be drained. Can we build a road that needs 
no drainage? That seems to be the more pertinent ques- 
tion. We do certainly want to get away from the idea 
of permitting the water to go in the road merely to take 
it out again. So long as that practice is maintained, the 
water will surely be under the road in the Spring of the 
year and the Spring break-ups will occur with certain 
regularity. True, a flood, a tornado or some other natural 
and extraordinary disaster will perhaps influence injury 
to any road construction we might devise. But that 
would be exceptional. 

But certainly we may reasonably expect that a stabili- 
zation of our sub-grades can be reliably attained and 
maintained, and when that much is accomplished we shall 
have cut down the maintenance and repair charges for our 
streets and highways to a negligible sum. 

Yours very, ‘truly, 
WILL P. BLA 
Vice President, Nat'l Paving Brick 
M’fr’s Ass’n. 





Concrete and Bituminous Pavements 
in New York State 


At six lettings by the New York State High- 
way Department this year only 47 per cent of 
the mileage of cement concrete pavements offered 
was bid upon, 72 per cent of the bituminous ma- 
cadam mileage, and 77 per cent of the water- 
bound macadam. There were 90 cement concrete 
projects, of which 48 received bids; 22 bitumin- 
ous macadam ones, of which 15 received bids; 
while bids were received for 3 out of 4 water- 
bound macadam projects. 

Averaging the engineer’s estimates of all of the 
projects and the figures of the lowest bidder for 
each one bid upon, we find the average engineers’ 
estimate per mile for concrete was $34,849 and 
for bituminous macadam was $24,222, while‘the 
averages of the low bids received were $33,961 
and $20,876 respectively. In this connection it 
is interesting to note that on December 31, 1919, 
the commission published a report in w hich it 
was estimated that pavements for light traffic 
would cost per mile $24,364 if cement concrete 
and $22,156 if bituminous macadam, while heavy 
pavements would cost $28,544 if of cement con- 
crete and $28,600 if of bituminous macadam. It 
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is seen from this that the bids received for con- 
crete roads are considerably greater than the 
commission’s estimate, while those for bitum- 
inous macadam are materially less than such 
estimate. 


In the January 30 letting the engineers esti- 
mated an average of $32,929 for concrete pave- 
ments and the low bids $37,969. In the March 
letting the engineers increased their estimate for 
concrete to $35,556, while the low bids dropped to 
an average of $31,596. In the April letting the 
average of the engineers estimates and of the 
bids were $39,205 and $41,430 respectively. At 
the later lettings the average of the engineer’s 
estimates ran very close to and slightly larger 
than the average of the low bids received. The 
estimate of $39,205 and corresponding bid of 
$41,430 were for construction contracts, while the 
others were for repair and completion. Of the 
construction contracts, only 39 per cent of the 
concrete mileage was bid upon and 18 per cent 
of the bituminous macadam. Of two completion 
contracts, 26 per cent of the cement concrete in 
one case and 62 per cent in the other case were 
bid upon, while of the bituminous macadam the 
mileage was 80 per cent and 100 per cent of the 
total mileage submitted. Of the repair contracts, 
the mileage of cement concrete bid upon was 
65%, 67%, 72% and 52% respectively, while for 
repairing of bituminous macadam the amount bid 
was 100% in three cases and 58% in the fourth. 

These figures seem to indicate that, combining 
the bids for construction and repair, concrete 
work is costing the state $13,000 per mile more 
than bituminous macadam. The concrete aver- 
ages 5% inches thick in some cases and 6% in 
others, averaging the center and side thicknesses. 
The bituminous macadam is understood to be 13 
inches thick. 





Atlantic City Has New Paving Plant 


The city commissioners of Atlantic City, N. J., 
on August 27 inspected a new paving plant which 
had been completed a short time previous and it 
was formally accepted by Street Director Stein- 
bricker. The plant was purchased from the F. D. 
Cummer & Sons Company of Cleveland. The 
plant has a guaranteed capacity of 750 square 
yards of asphalt a day. It was purchased by the 
city at a cost of $14,900 to be used in the repair 
and upkeep of the streets. It has been leased 
to the Cunningham & Murray Paving Company, 
to be used by it in improving a number of the 
city streets under a contract which it has with 
the city. Joseph McCormack, general manager 
of the paving company, said that he felt con- 
fident that he could turn out at least 900 square 
vards a day with the plant. 





Filtration Plant for Covington 


The Board of Heaith of Covington, Ky., on 
August 25 recommended that the city construct 
a filtration plant, and that at the fall election the 
citizens vote upon a bond issue to raise the 
money for this purpose. 
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Immigration Notes 


Thirty-four Million Arrivals Since 1820 


Aliens have constituted 35 per cent of the 
increase of population in the last century. 
Rate of arrival now rapidly increasing. 


During the last 100 years the population of 
the United States has increased 97,000,000 of 
which 34,000,000, equal to 35 per cent have been 
immigrants. In the decade ending 1910 immi- 
grant’s constituted 50 per cent of the total in- 
crease. Notwithstanding the influence of the 
great war, they constituted 40 per cent of the in- 
crease during the ten years just ended, while be- 
tween 1820 and 1830 immigrants were only 1 
per cent of the increase in population. It is esti- 
mated that the increase in population due to 
immigration for the ten years ending January I, 
1921 will be about 14,000,000. 

Of the 34,000,000 total immigrants during the 
last 100 years, 8,205,675, nearly one fourth, came 
from Great Briatain, 5,495,539 came from Ger- 
many and 4,100,740 came from Italy, 4,068,448 
came from Austria-Hungary, 3,311,406 came 
from Russia, and 2,134,144 came from Norway, 
Sweden and Denmark, 523,806 came from France, 
256,707 from Switzerland, 214,508 -from the 
Netherlands, 217,256 from Mexico and 834,450 
from British North America including Canada. 
The total numbers of Chinese and Japanese are 
only 283,398 and 299,030 respectively. Since 
1882 Chinese exclusion laws have been in effect. 





American Society of Civil Engineers Ap- 
proves Chinese Immigration 


Questionnaire sent to members of American 
Society of Civil Engineers as to desirability of 
modifying immigration laws so as to permit im- 
portation of Chinese labor, brought about 2,000 
answers of which the first thousand have been 
classified and show 768 in favor of importation of 
Chinese labor; 101 were definitely opposed, the 
remainder expressing modified opinions. 





In the seven months from January Ist to 
August Ist, 1920, the total number of alien 
arrivals in the United States was 250,058, most of 
them coming from Ireland and Portugal, Italy 
and Poland. The rate has increased every month 
excepting February, from 25,051 in January to 
56,102 in July. During the same seven months, 
185,472 foreign-born people left the United States 
for their native countries thus leaving a net in- 
crease from immigration. 





The Italian government is now encouraging 
emigration of laborers to this country to relieve 
the present economic troubles there and at pres- 
ent it was stated that 600 are leaving Rome each 
week and about 2,00 each.week from southern 
Italy. The emigrants from northern Italy usually 
go to South America, and in all cases there is 
also a large exodus of families who were held 
in Italy during the war that are now departing 
to join their husbands and fathers in this country. 
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The present value of German marks, French 
francs, and Italian lira, are respectively about 
one-tenth, one-third, and one-fourth of their nor- 
mal value. German labor is now paid about 
three times as much as before the war when the 
compensation was about one-half that of cor- 
responding American workmen, so that one who 
received about $1 in gold in 1913, now receives 
about 25c per day in gold. The effect of this 
disparity of wages is bound to be felt in this 
country when production is under full headway 
and our imports correspond, making a strong 
factor to restore conditions here to a more nearly 
normal plane. 





According to L. F. Post, assistant secretary of 
labor, it is estimated that immigration for 1920 
will probably exceed the highest previous yearly 
amount, namely, 1,250,000 aliens arriving in the 
United States. 





It is reported that the Japanese immigration 
problem will be solved by an agreement by the 
United States to permit all Japanese now in this 
country to become naturalized, and to prevent 
further immigration. 





New York Establishes Pension System 


Through an enabling act of the 1920 Legisla- 
ture a pension system was created, the support 
of which is to be shared equally between the city 
and its employees. In the case of the administra- 
tive and technical forces, it provides for optional 
retirement at the age of sixty and mandatory re- 
tirement at seventy, with a pension allowance at 
the rate of one-seventieth of the average salary 
for the last ten years of service, for each year of 
service. It is thus made practicable for an em- 
ployee to retire on a substantial annuity at a 
period in his life when he can really enjoy it. 
The contributions to this fund are graded accord- 
ing to class of service, age, and time of entrance 
into the city service, and range from about four 
upwards to a little over seven per cent of the 
employee’s salary. In case of withdrawal from 
the service for any cause, all contributions to this 
fund on the part of the employees are repaid, 
together with interest at the rate of four per cent. 
Incidental features of the plan include pensions 
for disability, life insurance to the extent of one- 
half a year’s salary, and pension to dependents in 
case of the employee being killed while in the 
performance of duty. These latter benefits are 
paid for wholly by the city, which also assumes 
the burden of financing the operation of the fund 
for those now in the service up to October 1, 
1921, or such.previous date as they may elect to 
avail themselves of it. Acceptance of the plan is 
optional on the part of present employees but is 
mandatory upon those who join the service after 
October 1, 1920, when the system goes into effect. 





Thousands of immigrants, now arrived and ar- 
riving at Ellis Island, are unexpectedly sub- 
jected to the sudden raise in railroad transporta- 
tion changes, and some of them have not money 
to pay the excess for long distances. 
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Recent Legal Decisions 


WAIVER BY SURETY OF TIME LIMITATION FOR SUIT BY 
CONTRACTOR 

In an action by a contractor for highway con- 
struction against a subcontractor and the latter’s 
surety, the Michigan Supreme Court held, 
Hanchett v. Fidelity and Casualty Co., 177 -N. 
W. 993, that the evidence showed that a waiver 
of the limitation of one year within which the 
parties had contracted that any suit must be 
brought on the bond, occurred at a conference 
between the surety’s claim examiner and the 
plaintiff, though it took place some time before 
the expiration of the limitation period; and 
judgment for the plaintiff was affirmed. 





AFFIRMANCE OF JUDGMENT AGAINST CONTRACTOR’S 
SURETY 

Two road contractors assigned their respec- 
tive contracts with the consent of the county to 
a third contractor, who gave bonds with surety 
to save them harmless. One hauling gravel for 
the third contractor got judgment against the 
two contractors, though keeping no separate ac- 
_ count for gravel hauled for each job. One of the 
two contractors, having an assignment from the 
other, sued the surety on the bond of the. third 
contractor, his pleading counting on the separate 
contracts and bonds. The defendant consented 
to combining the contracts in one suit. The 
Michigan Supreme Court held, Sullivan  v. 
Fidelity & Casualty Co., 778 N. V. 39, that 
affrmance of the judgment for the plaintiff on 
appeal by the surety was not error, though it 
was not possible to tell how much of the penalty 
of each bond would be satisfied, the plaintiff 
filing an acknowledgment that the penalty of 
each bond would be satisfied to the full amount 
of the judgment. The granting of a new trial 
could not help matters. 





CONSTRUCTION OF INDEMNITY CONTRACT 

Contractors agreed to provide proper, neces- 
sary and sufficient safeguards against the hap- 
pening of any accidents during the repair of the 
bureau of information at a railway station. An 
intending passenger, who tripped over a piece 
of granite left by a sub-contractor, recovered 
against the railroad company. The Pennsylvania 
Supreme Court holds, Pennsylvania R. R. Co. v. 
Roydhouse, 110 Atl. 277, that such recovery will 
not establish the contractors’ liability. It must 
further appear that they or their agents were 
guilty of negligence or want of ordinary care. 
A contract by one working on premises to in- 
demnify the owner is not an “insurance contract,” 
and where the indemnitor has been subjected to 
increased hazard by reason of the indemnitee 
using the premises in an unexpected manner, the 
indemnitor is not liable for ensuing injuries. He 
is not bound to defend suits against the in- 
demnitee brought without merit even though 


founded on circumstances in connection with the 
work. 





DECISIONS OF ENGINEER MADE CONCLUSIVE—VERBAL 
MODIFICATION OF CONSTRUCTION CONTRACT 

The West Virginia Supreme Court of Appeals 
holds, Vaughan Const.-Co. v. Virginia Ry Co., 
103 S. E. 293, that where a construction contract 
provides that the chief engineer shall be judge 
and arbitrator to settle doubts, disputes and 
differences arising between the parties, his deci- 
sion and award thereon become final and conclu- 
sive on the parties unless successfully impeached 
for fraud, mistake, or caprice on his part so gross 
as to amount to fraud on the rights of one or 
other of the parties to the contract. . Where dur- 
ing the execution of such a contract monthly 
estimates are made by the chief engineer of the 
work done in accordance with the interpretation 
put thereon it by him, which are received and 
acquiesced in without objection, and payments 
made and received by ‘the contractor, the latter 
will be estopped on final estimate and award of 
the chief engineer from putting a different con- 
struction on the contract and impeaching such 
periodical or final estimates except for fraud, 
mistake or caprice amounting to fraud on his 
rights. 

Where the contractor sets up a modification ot 
the written contract by a verbal agreement be- 
tween him and the chief engineer, and the written 
contract provides that no such modification can 
be made except it be done in writing, the au- 
thority of the engineer or the subsequent ratifica- 
tion of the certified contract by the owner must 
be established by clear amd convincing proof; 
and if the subsequent dealings between the engi- 
neer and contractor have all been in conflict with 
the theory of such modified contract, and the 
final award and estimate of the engineer have 
been made in accordance with the written con- 
tract the contractor will not be entitled to re- 
cover of the owner anything in excess of the 
prices stipulated in the contract for the different 
classes of work or material done or provided. 





UNREASONABLE DELAY IN NOTIFYING SURETY OF CON- 
TRACTOR’S DEFAULT DISCHARGES SURETY 


The Michigan Supreme Court holds, Haber- 
korn Inv. Co. v. Moran, 178 N. W. 76, following 
Berkshire Land Co. v. Moran, 177 N. W. 205, 
when the facts were similar, that where a paving 
contract called for completion on August 3rd, 
and the contractor had not even begun the work, 
unreasonable delay took place when notice was 
only given to the surety on September 25, say- 
ing that the work was to be completed by August 
3rd. Under the circumstances, “Such palpable 
and prejudicial default in a material condition 
precedent was a substantial breach of the con- 
tract which discharged the surety.” 
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NEWS OF THE SOCIETIES 








September 20-24 — ASSOCIATION 
OF IRON AND STEEL ELECTRICAL 
ENGINEERS. Hotel Pennsylvania, 
New York. 

September 20-24 — INTERNATION- 
AL ASSOCIATION OF INDUSTRIES, 
Accident Board of Commissions, Sec., 
office, Bureau of Labor States; San 
Francisco ,Cal. 

September 21-23—OHIO BUILDING 
ASSOCIATION LEAGUE, 501 Citizens 
Bank Bldg., Columbus, Oo. 

September 27-30 — ILLUMINATING 
ENGINEERING SOCIETY. Annual 
convention Cleveland. #. Wolf, 
Builders Exchange, Cleveland, chair- 
man Registration Com. 

Sept. 27-Oct. 1—NATIONAL SAFE- 
TY COUNCIL, 168 North Michigan 
Avenue, Chicago, Ill.; meeting Audi- 
torium, Milwaukee, Wis. 





Sept. 28-29—NATIONAL LUMBER 
MANUFACTURERS ASSOCIATION. 


Lumber Standarizing Conference with 

architects, engineers, contractors and 

dealers, Congress Hall, Chicago. 
October 8 — AMERICAN INSTI- 


TUTE OF ELECTRICAL ENGIN- 
EERS. First fall me@ting Philadel- 
phia. Sec., 33 W. 39th St., New York. 


Sept. 27-Oct. 21I—NATIONAL SAFE- 
TY COUNCIL. Ninth annual safety 
congress at Milwaukee. W. H. Fra- 
ter, treasurer and business manager, 
168 North Michigan avenue, Chicago. 

Oct. 12-14—AMERICAN SOCIETY 
FOR MUNICIPAL IMPROVEMENTS. 
Annual convention. St. Louis. Sec- 
retary, Charles Carroll Brown, 401 
Lincoln Avenue, Valparaiso, Ind. 

October 13-15—AMERICAN CIVIC 
ASSOCIATION. Annual convention, 
Amherst, Mass. Secretary, E. F. Mar- 
shall, Union Trust Bldg., Washing- 


ton, D. C. 

October 16-19—AMERICAN COUN- 
TRY LIFE ASSOCIATION. Annual 
conference, Springfield, Mass. Presi- 


sa Kenyon, L. Butterfield, Amherst, 
ass. 

Oct. 1922—INTERNATIONAL AS- 
SOCIATION. OF MUNICIPAL ELEC- 
TRICIANS. 25th annual convention, 
New Orleans, La. Secretary, C. R. 
George, Houston, Texas. 


November 12—AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGIN- 


EERS. Second Fall meeting, Chicago. 
Sec., 33 W. 39th St.. New York. 

Dee. 7-10—AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS. An- 
nual meeting. New York Secretary, 
29 W. 39th St., New York City. 

Jan. 25-27, 1921—THE AMERICAN 
WOOD PRESERVERS ASSOCIATION. 
dewey of meeting to be announced 
ater. 


AMERICAN SOCIETY FOR MUNICI- 
PAL IMPROVEMENTS 
Members attending the convention 
St. Lowis, Oct. 12-15 are provided 


with membership application blanks to ~ 


encourage the joining of a large num- 
ber of recruits, who, according to the 
constitution, may be any engineer, offi- 
cer or director who shall have charge 
or supervision over, or any person em- 
ployed as a consulting engineer on any 
public, municipal, county, or state de- 
partment work, or any mayor, coun- 
cilman or other official of any munici- 
pality, county or state. A municipal- 
ity may be represented by as many 
active members as it may desire, the 
representatives of the city holding 
such memberships being subject to ap- 
pointment each year by the munici- 
pality. 

Associate member, any proper per- 
son interested in municipal improve- 
ment or work as a contractor or con- 
tracting agent, or who is a manufac- 


turer of or dealer in municipal sup- 
ples. 

Affilated member, any one interested 
in the subject of municipal improve- 
ments, but not included in either of 
the above classes of members. 
SOUTHERN CALIFORNIA SECTION 

AM. SOC. C. E. 

At a meeting on July 14th at Los 
Angeles, of the Southern California 
Section of the American Society of 
Civil Engineers, a report recommend- 
ing revision of the ordinance relative 
to the licensing of architects for plans 
of concrete buildings was adopted. 
The report of the committee on ter- 
minal investigations was fully dis- 
cussed and accepted and the directors 
were instructed to notify the mayor 
of Los Angeles of the conclusion ot 
the committee. 

AMERICAN INSTITUTE ELEC- 

TRICAL ENGINEERS 

At their meeting of August 12th, 
the Board of Directors of the Ameri- 
can Institute of Electrical Engineers, 
accepted the invitation to become a 
charter member of the Federated 
American Engineering Societies. 


ASSOCIATION OF RAILWAY 
EXECUTIVES 

It has been RESOLVED by the as- 
sociation that all of its members and 
other carriers be urged to devote their 
utmost energies to the more intensive 
use of existing equipment; and as 
definite aims undertake, with the co- 
operation of the public, to attain: 

1. An average daily minimum 
movement of freight cars of not less 
than 30 miles per day; 

2. An average loading of 30 tons 
per car; 

3. Reduction of bad-order cars to 
a maximum of four per cent of total 
owned; 

4. An early and substantial reduc- 
tion in the number of locomotives 
now unfit for service. 

5. More Effective efforts to bring 
about the return of cars to the owner 
roads. 

This action is taken by the associa- 
tion BECAUSE it is apparent that 
under existing conditions transporta- 
tion facilities, particularly cars and 
locomotives, are inadequate to handle 
the unusually large volume of busi- 
ness offered for movement in the 
country as a whole; 

BECAUSE it will be impossible to 
overcome immediately this deficiency 
by increasing the number of cars and 
locomotives (owing to the time re- 
quired to secure deliveries), and it 
is clear that conditions require the 
most intensive use of existing facil- 
ities ; 

BECAUSE it is recognized that up- 
on the release’ of the carriers from 
Federal control, not only were cars 
and locomotives inadequate and in an 
impaired condition, but the distribution 
of cars as to ownership was such as to 
prevent the greatest efficiency in their 
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use, and that since the termination of 
Federal control constant interruptions 
due to disturbed labor conditions have 
seriously interfered with the move- 
ment of traffic and the relocation of 


cars. 


NATIONAL CHEMICAL EXPOSITION 

The 6th National Exposition of 
Chemical Industries will be held in 
Grand Central Palace, New York, 
Sept. 20-25. The display will be open- 
ed at 8 p.m. Sept. 20th by Dr. Chas. 
H. Herty, chairman of the advisory 
committee. There will be an address 
on Cooperation in the Industries by 
Chas. L. Reese and a motion-picture 
program showing the U. S. Ammon- 
ium Nitrates Plant No. 2 at Mussel 
Shoals. 

More than 400 different exhibits 
have secured space for this exhibition 
and arrangements have been made for 
holding symposiums on Fuel Economy, 
Industrial Management, Material 
Handling, Chemical Engineering, and 
Ceramics. 





ILLUMINATING ENGINEERING 
SOCIETY 


The 3rd annual convention of the 
Illuminating Engineering Society will 
be held in Cleveland, Oct. 4-7th. The 
original dates kept for this convention 
of the American Legion which will be 
held in Cleveland the last week in 
September. 

ASSOCIATED BUILDING CONTRAC- 
TORS OF ILLINOIS 

The semi-annual meeting of the As- 
sociated Building Contractors of IIli- 
nois was held at Springfield, Illinois, 
Sept. 9-10 with a large attendance, 
Among the principal papers presented 
and subjects discussed were, Embargo 
on Materials, Trade Agreements, 
Building Conditions, State Legisla- 
tion, Vocational Training, Shortages 
and Costs, License for Contractors, 
Housing Problems, National Legisla- 
tion, and Organization Work. 

ASSOCIATED BUILDERS OF 
CHICAGO 

The Chicago Masons and Builders 
Association and the Carpenters and 
Contractors Association have recently 
united to form the associated builders 
of Chicago with whom it is expected 
that the Bupage County Contractors 
Association will affiliate. 

AMERICAN SOCIETY OF SANITARY 
ENGINEERS 

The American Society of Sanitary 
Engineess with headquarters in the 
Department of Health, Columbus, 
Ohio, held a convention on Sept. 7- 
9th at St. Louis, Mo. 


NORTH CAROLINA SOCIETY OF 
ENGINEERS 
The North Carolina Society of 


Engineers held its annual convention 
at Ashville, North Carolina, August 
12-14 and appointed a committee of 
five, Chas. E. Waddell, Chairman to 
draft a law making obligatory the 
licensing by the state of engineers, and 
land surveyors. Plans were also 
made to revise the constitution of the 
society in order to permit its affilia- 
tion with the American Association of 
Engineers 
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AMERICAN ASSOCIATION OF EN- 
GINEERS 

At the meeting of the Washington 
State chapter at Everett, Spokane was 
selected for the 1921 convention. Presi- 
dent G. W. Osgood, Tacoma; first 
vice pre@dent, J. C. Sharp, Spokane; 
second vice president, F. @ Tetg- 
meier,, Everett; third vice-president, 
D. W. McMorris,, Seattle; executive 
secretary, C. Penny, Seattle, 


WESTERN STATES RECLA- 
MATION ASSOCIATION 

At the August 20-21, conventon at 
Boise, Idaho of the Western States 
Reclamation Association a plan was 
outlined for the irrigation of several 
million acres of arid western lands 
and provisions was made for enlisting 
congressional support of the project. 


THE 


THE COLORADO SOCIETY OF EN- 
GINEERS 

The Sept. 9-10 convention of the 
Colorado Society of Engineers was 
held simultaneously with the meetings 
of the American Institute of Mining 
Engineers, the American Mining Con- 
gress and some other mining socie- 
Hes. 


AMERICAN CHEMICAL SOCIETY 

The reconstruction meeting of the 
American Chemical Society was held 
in Chicago, Sept. 6-9. Among the im- 
portant papers presented was one on, 
“The Value of Technical Training in 
the Reconstruction of Industries,” by 
Thomas E. Wilson and another on 
“Relation of Educational Institution 
to the Industries” by Prof. H. P. Tal- 
bot. In the department of water, sew- 
age and sanitation, papers were pre- 
sented by A. S. Behrman, “Water 
Softening for the Manufacture of 
Raw Water Ice;” H. E. Jordan, 
“Specifications for Glass Ware for 
Water Works Laboratories ;” W. D. 
Collins, “Hardness of Surface Waters 
in the United States,” and Edward 
Bartow, “The New Sewage Testing 
Station of the Illinois State Water 
Survey Division.” 


AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS 

The first Fall meeting will be held 
at Philadelphia Oct. 8 and papers will 
be presented on the Economic Study 
of Secondary Distribution and on 
Electrical Demand Measurements at 
the afternoon session of. the meeting, 
while the evening session will be de- 
voted to the commemoration of the 
100th anniversary.. the discovery of 
Arago, Ampere, Davy and Oe6ersted. 
The November meeting will be held in 
Chicago, Nov. 12th and the principal 
paper will be on Lightning Protection. 


AMERICAN WELDING SOCIETY 

The Chicago section of the Ameri- 
can Welding Society was organized at 
a meeting held Aug 3rd in the rooms 
of the Western Society of Engineers, 
Chicago. Many railroads and large 
local industries were represented by 
about 75 delegates and arrangements 
were made for holding meetings on 
the second Tuesday of each month in 
the rooms of the Western Society of 
Engineers. The secretary-treasurer is 
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L. B. MacKenzie, 608 South Dear- 
born Street, Chicago. 
AMERICAN ASSOCIATION OF 
ELECTRICAL ENGINEERS 

The officers elected at the 36th an- 
nual convention at White Sulphur 
Springs, W. Va., were: President, A. 
J. Berresford; junior past-presidents, 
Comfort A. Adams and Calvert 
Townley; vice-presidents, Charles S. 
Ruffner, Charles Robbins, J. T. Rob- 
inson, C. E. Magnusson, E. H. Mar- 
tindale and C. S. McDowell; Trea- 
surer George A. Hamilton; secretary, 
F. L. Hutchinson. Walter A. Hall, 
William A. DelMar, Wilfred Sykes, 
Walter I. Schliter, G. Faccioli, Frank 
D. Newbury, L. E. Imlay, F. F. 
Fowle, L. F. Morehouse, Harold B. 
Smith, James F. Lincoln, E. B. Craft. 





PERSONALS 








formerly  chiet 
Maine water- 


Fellows, W. W. 
engineer of Bangor, 
works, died Aug. 8th. 

Regnier, P. B. engineer of Califor- 
nia State Highway Commission diea 
Aug. 9th. 

Sjivall, Capt. A. H. has been ap- 
pointed assistant engineer, New Bri- 
tain, Ct. 

Dunlap, Fred C. chief of brueau of 
highways Philadelphia has also been 
made chief of street cleaning bureau, 
Philadelphia. 

Bartholomew, Harland, has opened 
an office in Compton Building St. 
Louis and will specialize in city plan- 
ning and similar work. 

Riddle, Karl, resident engineer of 
Federal Aid Road Project work in 
Dickinson County, Kansas has been 
appointed chief manager of South 
Palm Beach, Fla. 

Beardsley, J. W. has been appointed 
a road commissioner for the Panama 
Government. 

Blomquist, H. F. has been ap- 
pointed water suerintendent Cedar 
Raids, Ia. to plan and direct extensions 
and imrovements in the system. 

Lafferty & Pfutzenreuter, general 
contractors have opened an office at 
25 E. Jackson Blvd. Chicago. 

Fuerst, Robert, has opened a general 
contracting office in the Place Theater 
Bldg, Cincinnati. 

James, E. H., has been appointed 
resident engineer of Ballantyne puter, 
Vancouver, Canada. = 

Fuller, C. H. R., has been appoint- 
ed city engineer of Chatham, Ont. 

Johnson, A. N. engineer of Port- 
land Cement Association has been ap- 
pointed dean of the engineering school 
and director of Engineering Reaserch 
of the University of Maryland, Col- 
lege Park, Md. 

Eaton, A. B., has resigned as city 
engineer of El Dorado, Kans. 

Summers, R. E. J. has been ap- 
pointed assistant engineer of the H. 
K. Ferguson Company. 

Alger, Major R. W. has been ap- 
pointed Cleveland manager for the H. 

Ferguson Company. 

Lusk, H. B. has been appointed 
manager of the Southern office of the 
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Great Lakes Lumber Co., Chicago and 
is located at Hattiesburgh, Mass. 

Hinez, H. M. has been appointed 
manager of the Milwaukee office of 
Henry W. Horst Co., general con- 
tractors and engineers. 

Krause, Mark C. has opened an 
engineering office in the Susquehanna 
Trust Bldg, Williamsport, Pa. 

Springman, Wm. E., has opened an 
office at 844 Rural Ave., Williamsport, 
ra. 

Haunty Brothers have opened an 
office at 115 Hepburn Street, Milton, 
Pa 

Belch, James has opened a general 
contracting office at Gary, Ind. 

Luehrs, D. M. has opened a chemi- 
cal and electrical laboratory at 2015 
E. 65 Street, Cleveland. 

Darrow,—., has been put in charge 
of the new office of the H. K. Fergu- 
son Company, industrial engineers, 
Cleveland. 

Thompson & .Ginger, Inc. have 
opened an engineering and contracting 
office at 150 E. 41st. street, New York 
City. 

Kirkland, H. B. has resumed his 
duties in charge of the business of the 
Concrete Mixing & Placing Company 
Chicago. 

Holl, G. A., and Nathan C. John- 
ston have formed the engineering firm 
of Holl and Johnston with offices in 
New York, Milwaukee and Cleveland. 


ENGINEERING BUSINESS EX- 
CHANGE 

Charles Whiting Baker, for many 
years editor-in-chief of Engineering 
News and since 1917 consulting editor 
of Engineering New-Record, an- 
nounces his resignation and the estab- 
lishment under his direction of The 
Engineering Business Exchange, 30 
Church Street. New York City. 

The organization is intended to 
bring together those desiring to sell 
any sound Engineering or Technical 
Business—Manufacturing, construction 
Selling, or Professional—and those 
seeking opportunities to purchase. 

The exchange is prepared to make 
expert appraisal of plants, and busi- 
nesses with special determination of 
future earning power and to prepare 
and place advertisements without 
charge. 

Registration of purchasers is invited 
and involves no obligation, the pur- 
chaser’s interests will be safeguarded 
and expert efforts will be made to 
secure business suitable to the individ- 
ual and worth buying at the price de- 
manded. 


WALTER E. MILLER 

Walter E. Miller announces his re- 
signation from the staff of the Rail- 
road Commission of Wisconsin, to 
engage in private practice as consult- 
ing engineer, specializing in investiga- 
tions and studies of steam and electric 
railway and public utility problems, 
especially the valuation of such prop- 
erties, ratemaking therefor reports on 
efficiency of operation, designing, es- 
timating and supervising construction 
of new properties and improvements 
of existing 7. Temporary, office, 
Pioneer Block, Madison, Wisconsin. 
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PIERCE-ARROW DUAL VALVE 
TRUCKS 

The Pierce-Arrow Motor Company 
anounces a new line including 2, 3 1-2, 
and 5-ton trucks with a tractor unit 
each equipped with double ignition and 
electric light. Very strong frames are 
made for the efficiency of the dual- 
valve engines with which the trucks are 
equipped and which are claimed to 
have a pulling power superior to‘ any 
demand giving an increase in economy 
and a greater mileage for gasoline 


used. 

Low repair and maintenance costs are 
secured by the accessibility that per- 
mits quick repairs involving a_mini- 
mum amount of work and lost time. 
The trucks have been designed from 
a practical basis founded on a very 
large amount of experiences and ser- 
vice and being made with unusual fac- 
tory facilities, have insured accurate 
machining and great uniformity of 
products veriaed by improved methods 


of testing. 














PIERCE-ARROW DUAL VALVE MOTO R 
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BLAW-KNOX COMPANY’S EMPLOY- 
EES INSURED 


As an evidence of the Blaw-Knox 
Company’s appreciation of the value 
of loyalty, cooperation and continued 
service it has announced a plan of 
free life insurance just put into effect. 
All employees with not less than three 
months service are insured for $500 
those with the Company from six 
months to one year, $750; from one 
to two years, $1,000; thereafter with 
-each additional year’s service the in- 


surance is increased by $250, until a 
maximum of $2000 is reached. 
The insurance remains in force as 


long as the employee continues with 
the Company, although he may con- 
. tinue it at his own expense should 
he for any reason leave the concern. 
It is without expense of any kind to 
the individual covered, the entire cost 
being borne by the Blaw-Knox Com- 
pany and this in addition to whatever 
other benefits may be provided by the 
State Workmen's Compensation Act._ 
No medical examination is required. 
The employee names his beneficiary in 
the same manner as he would under 
an ordinary policy, and has the privi- 
lege of changing this person from time 
to time as circumstances may demand. 

The plan provides benefits in case 
of not only death, but also total per- 
manent disability. In the event that an 
employee becomes totally and perman- 
ently disabled before reaching the age 
of sixty he will receive the full amount 
of his insurance certificate in either 
annual or monthly installments, ac- 


cording to any one of several plans wear. 


which he may choose. If death should 
occur during this period, the remain- 
ing installments will be paid to his 
beneficiary. 

CONTRACTORS JACKS 


A new automatic lowering jack of 
11 tons capacity, made by the Duff 
Manufacturing Company, is particu- 
larly adapted for rapid, heavy duty 
and is recommended for bridge and 
car work, Simplicity, strength and 
durability are the important features, 
and the large number of small teeth in 
the lifting rack decreases the rise per 
stroke and reduces the power required 
on the lever so much that the strokes 
can be made much more rapidly. 

The simple operating mechanism is 
contained in a strong closed chamber 
where, instead of an eccentric, is a 
more convenient locking lever which is 
used for shifting the positions of the 
reversing lever that controls two pawls. 
There are no small or intricate parts 
to become lost or broken, and the 
mechanism can, if desired, be replaced 
as a unit. 

The lifting rack is of forged steel 
of very sturdy construction. Its teeth 
each carry only one-half the load 
which is distributed between them by 
double-pointed pawls. Heavy fulcrum 
trunnions cast integral with the 
socket lever eliminate the fulcrum 
pin holes that would weaken the 
socket lever at a point subject to 
heavy strains. The one-piece socket 
lever fulcrum has grease packed 
bushings that afford perfect lubrica- 
tion and protect the trunnions against 
The jack is single acting, rais- 
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ing only on the down stroke oi the 
operating handle. It is 22 inches high, 
has a rise of 11 inches and weighs 87 
pounds, 
T. L. SMITH COMPANY’S WESTERN 
OFFICE 

A western coast office and ware- 
house have been opened by The T. L. 
Smith Co,, through its agents, Nor- 
man B. Livermore Co., at 1306 
Merchants National Bank Bldg., San 
Francisco. 
A complete stock of Smith equipment 
and repair parts will be carried at 
these warehouses continually, subject 
to shipping instructions from any 
Smith Agency Jocated in western ter- 
ritory. 





STANDARDIZING LUMBER SIZES 

The need of standard sizes for all 
the <ifferent lumber products has. been 
felt for some time, due to the exceed- 
ingly numerous and constantly chang- 
ing sizes, and the action of promin- 
ent lumbermen in promoting stand- 
ardization presages another progres- 
sive step in the lumber industry. The 
United States Forest Products. Indus- 
trial Research Laboratory at Madison, 
Wisconsin has been cooperating dur- 
ing the past year with the National 
Lumber Manufacturer’s Association 
in working out an equitable basis for 
standardizing softwood lumber sizes. 
The advantages of standardization in- 
clude: 

The possibility of a common langu- 
age for all. 

Architects and pufchasers can order 
more rapidly with one set of sizes. 

Material of standard sizes is more 
salable. 

Building design is simplified. 

Uniformity in construction results, 
It equalizes competition between 
manufacturers. It makes possible uni- ° 
form practice and sizes in resawing. 
It makes possible a fewer number of 
drying schedules in the kiln drying 
of lumber. 

The National Lumber Manufac- 
turer’s Association has issued a call 
for all manufacturers, consumers, and 
others interested. to meet September 
28 and 29 at the Congress Hotel in 
Chicago, at which time action will be 
taken on the standardization of sizes 
for all softwood lumber. 


GARBAGE INCINERATORS 
The Nye Odorless Crematory Com- 
pany has recently completed plants at 
Wilson N. C.; Raleigh, N. C. . 
erator No. 2); White Plains, N. Y. 
Greenville, S. - (incinerator No. 3): 
Clarksburg, West Va.; and Weirton, 
West Va. They now have under con- 
struction incinerators at Wellsville. 
Ohio, Huntington, West Va., McKin- 
ney, Texas, and Stuttgart, Ark. 























